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CELANESE FIBERS OPERATIONS
SHELBY, NORTH CAROLINA

STATEMENT OF PURPOSE:

THIS DECISION DOCUMENT REPRESENTS THE SELECTED REMEDIAL ACTION FOR THIS SITE DEVELOPED IN
ACCORDANCE WITH CERCLA AS AMENDED BY SARA, AND TO THE EXTENT PRACTICABLE, THE NATIONAL
CONTINGENCY PLAN.  THE STATE OF NORTH CAROLINA CONCURS WITH THE SELECTED REMEDY.

STATEMENT OF BASIS

THIS DECISION IS BASED UPON THE ADMINISTRATIVE RECORD FOR THE CELANESE FIBERS OPERATIONS SITE. 
THE ATTACHED INDEX IDENTIFIES THE ITEMS WHICH COMPRISE THE ADMINISTRATIVE RECORD UPON WHICH THE
SELECTION OF A REMEDIAL ACTION IS BASED.

DECLARATION

THE SELECTED REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, ATTAINS FEDERAL AND STATE
REQUIREMENTS THAT ARE APPLICABLE OR RELEVANT AND APPROPRIATE, AND IS COST-EFFECTIVE.  THIS
REMEDY SATISFIES THE PREFERENCE FOR TREATMENT THAT REDUCES TOXICITY, MOBILITY, OR VOLUME AS A
PRINCIPAL ELEMENT.  FINALLY, IT IS DETERMINED THAT THIS REMEDY UTILIZES PERMANENT SOLUTIONS AND
ALTERNATIVE TREATMENT TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE.

DATELEE A. DEHIHNS, III
03/23/88  ACTING REGIONAL ADMINISTRATOR



1.0 INTRODUCTION

THE CELANESE FIBERS OPERATIONS SIT E WAS PROPOSED FOR INCLUSION ON THE NATIONAL PRIORITIES LIST
(NPL) IN OCTOBER 1984.  A REMEDIAL INVESTIGATION (RI) AND FEASIBILITY STUDY (FS) HAVE BEEN
CONDUCTED AT THE SITE.  DUE TO UNUSUAL WASTE CHARACTERISTICS AT THE SITE, MORE INFORMATION WILL
BE REQUIRED IN ORDER TO SELECT A PERMANENT REMEDY FOR
THE CONTAMINATED SOILS AND THE SOURCE MATERIAL AS A RESULT, THIS SITE HAS BEEN SEPARATED INTO
OPERABLE UNITS.  OPERABLE UNIT 1, GROUNDWATER REMEDIATION, WILL BE ADDRESSED NOW.  A REMEDIAL
ALTERNATIVE FOR THE SOURCE AND SOILS REMEDIATION WILL BE SELECTED IN APPROXIMATELY ONE YEAR.

THE RI REPORT FOR THE WHOLE SITE WAS FINALIZED AND PRESENTED TO THE PUBLIC ON JULY 21, 1987 IN A
PUBLIC MEETING.  THE FS, WHICH DEVELOPS AND EXAMINES ALTERNATIVES FOR REMEDIATION OF THE SITE
WAS ISSUED IN DRAFT FORM TO THE PUBLIC ON JANUARY 19, 1988.  A PUBLIC MEETING TO PRESENT THE
RESULTS OF THE FS WAS HELD ON FEBRUARY 3, 1988 IN SHELBY, NORTH CAROLINA.
 
THIS RECORD OF DECISION HAS BEEN PREPARED TO SUMMARIZE THE REMEDIAL ALTERNATIVE SELECTION
PROCESS AND TO PRESENT THE SELECTED REMEDIAL ALTERNATIVE FOR THE GROUNDWATER AT THE SITE.

SITE LOCATION AND DESCRIPTION

THE CELANESE FIBERS OPERATIONS (CFO) SITE IS A 450-ACRE PROPERTY OCCUPIED BY A POLYESTER
RAW-MATERIAL PRODUCTION FACILITY (FIGURE 1-1). THE SITE IS LOCATED IN SOUTH-CENTRAL CLEVELAND
COUNTY ON NORTH CAROLINA HIGHWAY 198.  IT IS APPROXIMATELY ONE MILE NORTH OF EARL, NORTH
CAROLINA AND SIX MILES SOUTH OF SHELBY.  THE NEAREST MAJOR CITY IS CHARLOTTE, NORTH CAROLINA, 35
MILES EAST OF SHELBY.

THE PLANT FACILITIES CONSIST OF THE PLANT PRODUCTION AREA, WASTEWATER TREATMENT AREA, FORMER
WASTE DISPOSAL AREAS, LAND FARM AREA, AND THE RECREATIONS AND TREE FARM AREAS TO THE SOUTH OF
THE MAIN PLANT.

THE MAJORITY OF THE LAND SURFACE REFLECTS CULTURAL MODIFICATION BY CONSTRUCTION, AND BY CUTTING
AND FILLING.  THE ORIGINAL SOIL PROFILE HAS PROBABLY BEEN EITHER TRUNCATED OR COVERED ACROSS
MUCH OF THE SITE, AND WAS NEVER CONCLUSIVELY IDENTIFIED AS UNDISTURBED DURING THE FIELD
INVESTIGATIONS OF THE RI.  THE PLANT PRODUCTION AREA IS PREDOMINANTLY COVERED WITH BUILDINGS AND
PAVED OR GRAVELLED AREAS.  HOWEVER, TO THE EAST, TOWARD THE WASTE WATER TREATMENT AREA, THE SITE
BECOMES MORE OPEN, WITH THE MAJORITY OF THE LAND COVERED BY IMPOUNDMENTS, WITH GRASS AND ACCESS
ROADS IN BETWEEN.  THE SLUDGE LAND FARM IS NORTH OF THE PLANT PRODUCTION AREA AND OVERGROWN WITH
COARSE GRASSES.  THE RECREATION AREA AND TREE FARM TO THE SOUTH HAVE NO FACILITIES RELATED TO
THE PLANT PROCESSES.

2.0 SITE HISTORY

FIBER INDUSTRIES, INC. A JOINT VENTURE OF CELANESE CORPORATION AND IMPERIAL CHEMICALS, INC. WAS
THE ORIGINAL OWNER OF THE PLANT AND OPERATED IT FROM 1960 UNTIL 1983 WHEN THE CELANESE
CORPORATION BOUGHT OUT THE FACILITY CELANESE NOW OPERATES IT AS CELANESE FIBERS OPERATIONS
(CFO)OPERATIONS AT THE SHELBY FACILITY BEGAN IN APRIL OF 1960.  MANUFACTURING OPERATIONS
INCLUDED THE PRODUCTION OF POLYESTER POLYMER CHIP AND FILAMENT YARN.  THE PRINCIPAL CHEMICALS
INVOLVED IN POLYMER PRODUCTION ARE DIMETHYL TEREPHTHALATE AND ETHYLENE GLYCOL.  OTHER SMALL
QUANTITY ADDITIVES INCLUDE TITANIUM DIOXIDE AND ANTIMONY.

THE CFO WASTE TREATMENT PLANT WAS CONSTRUCTED IN PHASES CONCURRENT WITH THE MANUFACTURING PLANT. 
DURING PART OF THE EARLY YEARS, CHEMICAL WASTES WERE DISCHARGED THROUGH A DITCH DRAINING IN A
GENERALLY EASTERLY DIRECTION.  THE DITCH BEGAN NEAR THE WESTERN EDGE OF WHAT IS NOW KNOWN AS THE
FORMER DRUM STORAGE AREA, AND TRAVELLED EAST TO THE NORTHEAST CORNER OF THE PRESENT EMERGENCY
SPILL PONDS.  THE DITCH WAS REPLACED WITH PIPES WHEN THE WASTE TREATMENT PLANT BECAME FULLY
OPERATIONAL IN THE MID-1960'S.  IN 1973, THE PLANT WAS EXPANDED WITH THE ADDITION OF A POLISHING
POND, TWO EMERGENCY SPILL PONDS, AND AN ADDITIONAL AERATION BASIN.  THE TREATED EFFLUENT FROM
THE WASTE TREATMENT PLANT IS PIPED TO A DISCHARGE POINT ON BUFFALO CREEK.

THE CONCRETE-LINED PORTIONS OF THE WASTE TREATMENT FACILITY INCLUDE A CHROMATE REDUCTION POND



WHICH IS NO LONGER IN USE, A DIGESTER, THREE EQUALIZATION BASINS, TWO AERATION BASINS, AND TWO
CLARIFIERS.  THE UNLINED PLANT UNITS INCLUDE THE THREE POLISHING PONDS, TWO SLUDGE PONDS, AND
TWO EMERGENCY SPILL PONDS.

IN ADDITION TO THE DISCHARGE FROM THE WASTEWATER TREATMENT PLANT, THE CELANESE FACILITY ALSO
DISCHARGES ALUM TREATED BANDCASTER WATER DIRECTLY TO BUFFALO CREEK.  BANDCASTER WATER IS USED TO
COOK THE POLYMER PRODUCTS.  BOTH OF THESE DISCHARGES ARE COVERED BY PERMITS FROM THE NORTH
CAROLINA DEPARTMENT OF NATURAL RESOURCES.

SEVERAL AREAS AROUND THE PLANT HAVE BEEN USED FOR WASTE DISPOSAL. NORMAL PLANT WASTES (PRIMARILY
POLYESTER AND MISCELLANEOUS TRASH) WERE DISPOSED OF IN OLD BURNING PITS LOCATED JUST NORTH OF
THE AERATION BASINS.  NORTH AND EAST OF THE BURNING PITS, GLYCOL RECOVERY UNIT (GRU) SLUDGE WAS
BURIED DURING THE EARLY 1960'S IN TRENCHES.  WEST OF THE GRU SLUDGE BURIAL AREA IS A FORMER DRUM
STORAGE AND STAGING AREA.  SOLUTIONS WHICH FAILED TO POLYMERIZE WERE STORED HERE DURING THE
EARLY 1960'S. THE DRUMS WERE REMOVED IN THE MID-1960'S AND THE STORAGE AREA WAS BACKFILLED.  TWO
SOAK-AWAY PONDS LOCATED WEST OF THE  EXISTING AERATION BASINS WERE USED TO CONTAIN TREATED
SANITARY SEWAGE DURING THE PERIOD FROM 1960 TO 1969.

FOUR AREAS OF BURIED WASTE ARE LOCATED TO THE NORTH AND OUTSIDE OF THE MAIN PLANT PERIMETER
FENCE.  THE POLYMER AND FIBER LANDFILL CONTAINS PRIMARILY NON-HAZARDOUS INERT MATERIALS SUCH AS
EXCAVATION SPOIL, POLYMER, AND WASTE YARN.  THE CONSTRUCTION DEBRIS LANDFILL CONTAINS ITEMS SUCH
AS OLD CINDER BLOCKS AND STEEL STRAPPING BANDS. APPROXIMATELY 21 ACRES OF THE NORTHWEST QUADRANT
OF THE PROPERTY HAVE BEEN ISSUED PERMITS BY THE NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES
FOR SLUDGE DISPOSAL SINCE 1978.

IN THE PERIOD FROM 1970 TO 1978, APPROXIMATELY 2000 TO 3000 DRUMS OF WASTE CHEMICALS AND
SOLVENTS, INCLUDING LAB PACKS, WERE STORED TEMPORARILY IN THE AREA KNOWN AS THE DRUM STORAGE
AREA NEAR THE FORMER BURNING PITS.  ALL DRUMS WERE REMOVED FROM THE AREA BY 1978 AND SENT TO
OUTSIDE DISPOSAL FACILITIES.

INVESTIGATION OF THE CELANESE FIBERS OPERATIONS SITE BEGAN IN OCTOBER 1981 WHEN CFO CONTRACTED
WITH THE FIRM SOIL & MATERIAL ENGINEERS, INC. (S&ME) TO INSTALL 23 GROUNDWATER MONITOR WELLS. 
IN CONJUNCTION WITH THE GROUNDWATER MONITOR WELL INSTALLATION PROGRAM, SME ALSO CONDUCTED A
HYDROGEOLOGIC EVALUATION.  SUBSEQUENTLY, CFO INITIATED A GROUNDWATER SAMPLING AND ANALYSIS
PROGRAM UNDER THE SUPERVISION OF DAVIS & FLOYD LABORATORIES, INC.

SOIL & MATERIAL ENGINEERS, INC. ALSO CONDUCTED AN ELECTROMAGNETIC SURVEY AND EXCAVATED TEST PITS
AT THE SITE.

IN OCTOBER 1984, CFO WAS PROPOSED FOR EPA'S NATIONAL PRIORITIES LIST. ALSO IN OCTOBER 1984,
THERE WERE A SERIES OF MEETINGS BETWEEN THE U. S. ENVIRONMENTAL PROTECTION AGENCY (EPA) AND CFO
TO DISCUSS THE PREPARATION OF A WORK PLAN FOR A REMEDIAL INVESTIGATION (RI) AND FEASIBILITY
STUDY (FS) BY CFO'S CONTRACTOR, S&ME.  CONCURRENT WITH THIS, EPA'S CONTRACTOR, CAMP DRESSER &
MCKEE, INC. (CDM), PREPARED A REPORT THAT INCLUDED A REVIEW OF THE DATA COLLECTED DURING
PREVIOUS SITE INVESTIGATIONS AND IDENTIFIED INFORMATION DEFICIENCIES AND DATA GAPS TO PROVIDE A
BASIS FOR DEVELOPMENT OF REMEDIAL INVESTIGATION ACTIVITIES.  THESE EVENTS RESULTED IN THE
SUBMISSION OF A DRAFT WORK PLAN BY S&ME, ON BEHALF OF CFO, WITH A FINAL WORK PLAN SUBMITTED TO
EPA IN NOVEMBER 1985.

3.0 GROUNDWATER CONTAMINANTS

ON-SITE MONITOR WELLS

THE MONITOR WELLS (FIGURE 3-1) EXISTING AT THE START OF THE RI WERE SAMPLED AS THE INITIAL FIELD
OPERATION (PHASE I AND IA).  SELECT MONITOR WELLS FROM THIS GROUP AND THE MONITOR WELLS
INSTALLED DURING THE RI WERE SAMPLED DURING THE PHASE II AND IIA EVENTS.  THE PHASE II AND IIA
WELLS WERE GENERALLY IN BACKGROUND LOCATIONS AND NEAR THE SITE'S PERIMETER TO PROVIDE DATA ON
THE GROUNDWATER QUALITY AS IT ENTERED AND EXITED THE SITE.

ANALYSES OF THESE SAMPLES SHOWED VARYING RESULTS BETWEEN THE TWO SAMPLING PERIODS, WITH



VARIATIONS OCCURRING IN BOTH COMPOUNDS IDENTIFIED AND CONCENTRATIONS OF THE SAME COMPOUND IN ONE
WELL ON SEPARATE DATES. DUE TO THE VARIATION IN DATA, AND THE LOCATION OF WELLS SELECTED FOR
ANALYSIS (TYPICALLY ON OR NEAR THE PLANT'S PERIMETER), MAPPABLE TRENDS IN GROUNDWATER QUALITY
WERE NOT IDENTIFIED.  HOWEVER, THE DATA SHOW THAT COMPOUNDS SIMILAR TO THOSE IDENTIFIED IN THE
PROBABLE SOURCE AREA WERE DETECTED IN THE GROUNDWATER.  THESE INCLUDE PHTHALATES (CONCENTRATIONS
TO 380 UG/L), KETONES (CONCENTRATIONS TO 2100 UG/L), BENZENE (CONCENTRATIONS TO 60 UG/L) AND
OTHER NON-PHENOLIC AROMATIC COMPOUNDS, AND MEMBERS OF THE CHLORINATED ETHENE/ETHANE GROUPS
(CONCENTRATIONS TO 90 UG/1).  OF THESE GROUPINGS, MEMBERS OF THE PHTHALATE AND KETONE GROUPS
WERE MEASURED MORE FREQUENTLY AND AT HIGHER CONCENTRATIONS.

EXAMINATION OF THE GROUNDWATER QUALITY DATA SHOWS THAT THE DEEPER WELLS IN THE NESTS FREQUENTLY
HAVE THE HIGHER CONCENTRATION OF ORGANIC COMPOUNDS, SUGGESTING INTRODUCTION OF THE COMPOUNDS TO
THE GROUNDWATER IN A RECHARGE ZONE OR THROUGH THE RELIC FRACTURE SYSTEM IN THE SAPROLITE. 
FIGURES 3-1 AND 3-2 SHOW THE LOCATIONS OF ON AND OFF-SITE MONITOR WELLS USED IN THIS ANALYSIS. 
TABLE 3-1 SUMMARIZES THE GROUNDWATER QUALITY DATA.

MONITOR WELLS IN THE WASTE-WATER TREATMENT PLANT AREA AND THE WESTERN TERRACE OF THE LAWN,
HOWEVER, GENERALLY HAVE HIGHER CONCENTRATIONS OF CONTAMINANTS IN THE SHALLOW WELLS.  THIS IS
APPARENTLY DUE TO THE WELLS' LOCATIONS WITHIN OR NEAR THE PROBABLE SOURCE AREAS.  GROUNDWATER
QUALITY DATA FOR MONITOR WELLS J, CC, O, AND K WITHIN THE PROBABLE SOURCE AREA NEAR CLEARLY
INDICATES THIS OCCURRENCE.

ELEVATED CHROMIUM LEVELS WERE REPORTED AT SEVERAL ON-SITE MONITOR WELLS DURING THE PHASE II AND
IIA SAMPLING EVENTS.  IT APPEARS THAT PLANT OPERATIONS HAVE CONTRIBUTED TO THE CHROMIUM
POTENTIAL, HOWEVER, NATURALLY OCCURRING CHROMIUM IN THE SOIL AND ROCK ARE ALSO POSSIBLE SOURCES.

GROUNDWATER CONTAMINATION IS PREDOMINANTLY IN THE AREA UNDERLYING THE WESTERN TERRACE OF THE
LAWN AND WASTEWATER TREATMENT PLANT BASED ON THE ANALYTICAL SAMPLING RESULTS.  HOWEVER, THERE
ARE VOLATILES, SEMI-VOLATILES AND METALS WHICH APPEAR TO TREND FROM THIS AREA TO THE
SOUTH-SOUTHEAST TOWARD MONITOR WELL NEST T, AND ARE REPORTED AT OTHER AREAS ON CERTAIN SAMPLING
EVENTS.

OFF-SITE MONITOR WELLS AND SUPPLY WELLS

GROUNDWATER QUALITY WAS MEASURED AT 19 OFF-SITE LOCATIONS SHOWN ON FIGURE 3-2, DURING THE PHASE
I AND IA GROUNDWATER SAMPLING EPISODES. CONCENTRATIONS OF VOLATILE ORGANIC COMPOUNDS (VOCS) WERE
MEASURED IN SEVEN OF THE OFF-SITE WELLS DURING THE PHASE II GROUNDWATER SAMPLING EPISODES. 
PHASE II SAMPLING CONSISTED OF RE-SAMPLING SEVEN OF THE WELLS SHOWING HIGHER CONCENTRATIONS OF
VOCS.

DURING PHASE I SAMPLING, PHTHALATE COMPOUNDS WERE DETECTED IN ELEVEN OF THE OFF-SITE WELLS AT
CONCENTRATIONS TYPICALLY RANGING BETWEEN 10 AND 40 UG/L.  EXCEPTIONS WERE THE HOPSON AND TOM
WELLS WHICH REPORTED DI-N-BUTYL PHTHALATE AT 83 UG/L AND BIS(2-ETHYLHEXYL) PHTHALATE AT 440
UG/L, RESPECTIVELY.  NONE OF THE PHTHALATE COMPOUNDS DETECTED EXCEEDED EPA WATER QUALITY
CRITERIA.

COMPARISON OF VOLATILE ORGANIC COMPOUND (VCC) ANALYSIS FOR BOTH SAMPLING EPISODES SHOWED
INCONSISTENCIES IN BOTH DETECTED COMPOUNDS AND CONCENTRATIONS.  PHASE I DETECTED HAZARDOUS
SUBSTANCE LIST (HSL) VOCS IN 11 OF THE 19 WELLS SAMPLED AT CONCENTRATIONS GENERALLY LESS THAN 80
UG/L.  EXCEPTIONS WERE NOTED AT THE DOVER WELL WHERE METHYLENE CHLORIDE AND ACETONE WERE
REPORTED AT 680 UG/L AND 111 UG/L, RESPECTIVELY, AND AT THE LONG WELL WHERE METHYLENE CHLORIDE
WAS REPORTED AT 967 UG/L.  THE PHASE II SAMPLING DETECTED VOCS IN FOUR OF THE SEVEN WELLS IN
CONCENTRATIONS RANGING FROM 5 TO 14 UG/L.  WITH THE EXCEPTION OF JAMES ELLIOTT'S WELL, WHICH
CONSISTENTLY DETECTED TRICHLORCETHENE (TCE), NO HSL VOLATILE ORGANIC COMPOUNDS WERE DETECTED
DURING PHASE II ABOVE PROPOSED OR EXISTING STANDARDS.

4.0 DISCUSSION OF CLEANUP CRITERIA (ARARS)

SAFE DRINKING WATER ACT MAXIMUM CONTAMINANT LEVELS (MCLS) ARE THE APPLICABLE OR RELEVANT AND
APPROPRIATE STANDARDS (ARARS) FOR GROUNDWATER AT THE FEDERAL LEVEL.  IN A PROJECT MEETING APRIL



16, 1987, EPA INDICATED THEY WOULD PROBABLY DEFER TO STATE CRITERIA WHEN MORE STRINGENT THAN
FEDERAL.  MAXIMUM CONTAMINANT LEVELS WERE ESTABLISHED BY THE STATE OF NORTH CAROLINA AS GIVEN IN
15 NCAC 2L.  THESE AMENDMENTS ESTABLISHED MORE STRINGENT CRITERIA FOR SOME COMPOUNDS WITH
FEDERAL MCLS AND ADD 46 ADDITIONAL COMPOUNDS.  FOR THE PURPOSE OF THIS DOCUMENT, THE NORTH
CAROLINA CRITERIA ARE CONSIDERED THE ARARS FOR GROUNDWATER. IN DISCUSSIONS WITH PERSONNEL OF THE
NORTH CAROLINA DIVISION OF ENVIRONMENTAL MANAGEMENT, THEY HAVE INDICATED THAT SPECIFIC REQUESTS
MAY BE NEEDED FOR COMPOUNDS FOR WHICH STANDARDS HAVE NOT BEEN SET.

COMPARISON OF GROUNDWATER TO ARARS
 
THE WATER QUALITY STANDARDS FOR NORTH CAROLINA GROUNDWATER WERE ADOPTED FROM THE ENVIRONMENTAL
PROTECTION AGENCY STANDARDS.

THE GROUNDWATER QUALITY DOCUMENTED DURING THE RI INDICATED THAT THE FOLLOWING PARAMETERS
EXCEEDED THE STANDARD IN AT LEAST ONE MONITOR WELL DURING SAMPLING PHASE II OR IIA.

SUBSTANCESTOTAL NO. OF OCCURRENCES ABOVE EXISTING OR PROPOSED STANDARDS

*1,1-DICHLORCETHENE  1
*1,1-DICHLOROETHANE  2
*TRANS-1,2-DICHLOROTHENE1
*BENZENE10
*METHYLENE CHLORIDE 17
*VINYL CHLORIDE1
*CHLOROFORM 9
*CHLOROBENZENE 5
*CARBON TETRACHLORIDE2

TOTAL NO. OF OCCURRENCES ABOVE SUBSTANCES EXISTING OR PROPOSED STANDARDS

*PHENOLS 2
*TETRACHORETHYLENE1
*CHLORDANE  2
*CHLORDANE 40
*BARIUM  2
*IRON 4
*MANGANESE  4
*NICKEL 13
*SELENIUM1
*CHLOROMETHANE 2

THE MAJORITY OF THE COMPOUNDS, DETECTED DURING THE RI ABOVE THE STANDARD, OCCURRED IN WELLS
LOCATED IN THE VICINITY OF THE WASTEWATER TREATMENT AREA, PREDOMINANTLY IN MONITOR WELL NEST CC,
AND IN THE MONITOR WELL NEST AT LOCATION T SOUTH SOUTHEAST OF THIS AREA.

5.0 SUMMARY OF PUBLIC HEALTH EVALUATION

A SUITE OF INDICATOR PARAMETERS WAS CHOSEN, ACCORDING TO THE GUIDELINES PUT FORTH IN THE
SUPERFUND PUBLIC HEALTH EVALUATION MANUAL (EPA, 1986), FOR TOXOLOGICAL INTERPRETATIONS AND
REVIEW PURPOSES.  GENERALLY, THIS PROCESS DIRECTS THE SELECTION OF CHEMICALS WHICH BEST
REPRESENT THE HAZARDS ASSOCIATED WITH THE SITE BASED ON CONCENTRATION IN THE ENVIRONMENTAL
MEDIUM OF CONCERN AND A RELATIVE TOXICITY CONSTANT. APPLICATION OF THIS PROCESS, WHICH IS
DISCUSSED IN DETAIL IN THE PUBLIC HEALTH ASSESSMENT IN APPENDIX A OF THE FS REPORT, RESULTED IN
THE SELECTION OF BENZENE, TRICHLOROETHYLENE (TCE), BIS(2-ETHYLHEXYL) PHTHALATE, LEAD, AND
CHROMIUM AS THE INDICATOR CHEMICALS.  THESE WERE DEVELOPED BY CONSIDERING THE PRIMARY ROUTES OF
EXPOSURE AS GROUNDWATER AND CONTACT WITH SURFACE AND NEAR SURFACE SOILS.

SEVERAL ASSUMPTIONS WERE MADE IN PERFORMING THE HEALTH EVALUATION.  IT WAS ASSUMED THAT
CHEMICALS PRESENT AT THE SITE COULD BE TRANSPORTED OFF-SITE IN GROUNDWATER AND BE CONSUMED BY
PERSONS WITHIN A 1-MILE RADIUS OF THE SITE.  FURTHER, IT WAS ASSUMED THAT OFF-SITE GROUNDWATER



CONCENTRATIONS OF INDICATOR CHEMICALS WOULD EQUAL THE MEAN CONCENTRATIONS PRESENT AT THE SITE.

A COMPARISON OF THE TOTAL DAILY INDICATOR CHEMICAL INTAKES FOR AN ADULT AND CHILD WAS MADE BY
ASSUMING A DAILY WATER INGESTION OF 2 LITERS/DAY FOR ADULTS AND 1 LITER/DAY FOR CHILDREN.  WITH
THE EXCEPTION OF BIS(2-ETHYLHEXYL) PHTHALATE, THIS RESULTED IN THE ESTIMATED TOTAL DAILY INTAKES
OF INDICATOR CHEMICALS EXCEEDING THAT ALLOWED BY ARARS FOR BOTH CHILDREN AND ADULTS.

THE GREATEST NON-CARCINOGENIC HEALTH RISKS ASSOCIATED WITH POTENTIAL INDICATOR CHEMICAL EXPOSURE
ARE DUE TO INGESTION OF LEAD.  IN PARTICULAR, YOUNG CHILDREN (LESS THAN 6 YEARS OLD) MAY BE VERY
SENSITIVE TO THE NEUROTOXIC EFFECTS OF LEAD AND SHOULD BE CONSIDERED THE RECEPTOR POPULATION AT
GREATEST RISK OF DEVELOPING LEAD INTOXICATION (EPA, 1984).

THE NON-CARCINCGENIC HEALTH RISKS ASSOCIATED WITH THE CALCULATED EXPOSURES TO BENZENE,
BIS(2-ETHYLHEXYL) PHTHALATE, AND TRICHLORCETHYLENE ARE CONSIDERED MINIMAL.  THERE IS NO HUMAN
EVIDENCE TO SUGGEST THAT EXPOSURE TO THESE CHEMICALS AT THE CALCULATED MEAN CONCENTRATIONS IN
GROUNDWATER WOULD CAUSE CHRONIC HEALTH EFFECTS.

TRICHLORCETHYLENE, BENZENE AND BIS (2-ETHYLHEXYL) PHTHALATE ARE CONSIDERED POTENTIAL
CARCINOGENS.  ESTIMATES OF THE CANCER RISK ASSOCIATED WITH POTENTIAL EXPOSURE TO THESE COMPOUNDS
ARE CONSIDERED LOW.  HOWEVER, THE CALCULATED RISK DUE TO EXPOSURE TO BENZENE IS HIGHER THAN THE
RISKS ASSOCIATED WITH EXPOSURE TO BIS (2-ETHYLHEXYL) PHTHALATE AND TRICHLORCETHYLENE.  IT IS
NOTED THAT THE CONCEPT OF "ACCEPTABLE RISK" DUE TO CHEMICAL EXPOSURE IS SUBJECT TO MUCH
CONTROVERSY, BUT THE CALCULATED CANCER RISKS FOR EXPOSURE TO TRICHLORCETHYLENE AND BENZENE ARE
SOMEWHAT ABOVE THE LEVEL CONSIDERED ACCEPTABLE BY THE EPA, WHILE THE RISK FOR BIS(2-ETHYLHEXYL)
PHTNALATE IS BELOW THIS LEVEL.

THE PUBLIC HEALTH EVALUATION CONCLUDED THAT THERE IS THE POTENTIAL FOR EXPOSURE TO THE INDICATOR
CHEMICALS AT LEVELS ABOVE ACCEPTABLE CONCENTRATION LEVELS AND SOME POTENTIAL FOR CARCINOGENIC
RISK ABOVE THE 10 RISK LEVEL BY DOWN-GRADIENT USERS BASED ON A CONSERVATIVE SCENARIO. DUE TO
THIS POTENTIAL, THE NO ACTION ALTERNATIVE IS CONSIDERED NOT VIABLE AT THE CFO/SHELBY SITE.

6.0 ENFORCEMENT ANALYSIS

THE CELANESE SITE WAS ADDED TO THE NPL IN JUNE OF 1986 AND EPA ASSUMED LEAD RESPONSIBILITY FOR
THE SITE AT THAT TIME.  THE CELANESE COMPANY HAS OPERATED A PLANT ON THAT SITE SINCE 1960. 
CELANESE INITIATED GROUNDWATER STUDIES IN 1981.  NEGOTIATIONS FOR THE RI/FS CONSENT AGREEMENT
WERE CONCLUDED WITH THE SIGNING OF THE DOCUMENT BY BOTH EPA AND CELANESE ON MARCH 10, 1986.

INFORMAL NEGOTIATIONS TO DEVELOP A CONSENT DECREE FOR CELANESE TO PERFORM THE REMEDIAL
DESIGN/REMEDIAL ACTION ARE UNDER WAY.  FORMAL NEGOTIATIONS WILL COMMENCE SHORTLY AFTER THE ROD
IS SIGNED.

7.0 GROUNDWATER REMEDIAL ALTERNATIVES

REMEDIATION OF THE GROUNDWATER CAN BE INITIALLY DIVIDED INTO TWO AREAS OF REMEDIAL EFFORT: 
THOSE AREAS WITH HIGH TOTAL ORGANIC CARBON (TOC) CONCENTRATIONS NEAR THE SUSPECTED SOURCES, AND
THOSE WITH LOWER TOC CONCENTRATIONS WHICH ARE MORE REMOTE FROM THE SOURCE AND NEAR THE PROPERTY
BOUNDARY.

REMEDIAL TECHNOLOGIES FOR CONTROLLING GROUNDWATER CONTAMINATION PROBLEMS GENERALLY UTILIZE ONE
OF THE FOLLOWING TECHNIQUES:

A. CAPPING - INVOLVING AN IMPERMEABLE COVER TO REDUCE INFILTRATION OF WATER.

B. GROUNDWATER PUMPING - INVOLVING EXTRACTION OF WATER FROM AND POSSIBLY INJECTION OF WATER
INTO WELLS TO CAPTURE A PLUME OR ALTER THE DIRECTION OF GROUNDWATER MOVEMENT.

C. SUBSURFACE DRAINS - CONSISTING OF GRAVITY COLLECTION SYSTEMS DESIGNED TO INTERCEPT
GROUNDWATER.



D. SUBSURFACE BARRIERS - CONSISTING OF A VERTICAL WALL OF LOW PERMEABILITY MATERIALS
CONSTRUCTED UNDERGROUND TO DIVERT GROUNDWATER FLOW OR MINIMIZE LEACHATE GENERATION AND
PLUME MOVEMENT.

E. IN-SITU TREATMENT TO BIOLOGICALLY OR CHEMICALLY REMOVE OR ATTENUATE CONTAMINANTS IN THE
SUBSURFACE.

F. SURFACE TREATMENT OF CONTAMINATED GROUNDWATER AFTER IT HAS BEEN REMOVED.  THIS INCLUDES
AIR-STRIPPING, ACTIVATED CARBON TREATMENT, ETC.

G. THE "NO ACTION: ALTERNATIVE INVOLVES MONITORING ONLY, NO ACTIVE TREATMENT.

H. THESE TECHNOLOGIES CAN BE USED SINGULARLY OR IN COMBINATION TO CONTROL GROUNDWATER
CONTAMINATION.

A. CAPPING

THE USE OF CAPPING AS A GROUNDWATER REMEDIATION TECHNIQUE IS DETRIMENTAL TO MOVING THE
RESIDUAL CONTAMINANTS TO A REMOVAL POINT.  DUE TO THE HIGH WATER SOLUBILITY OF ETHYLENE
GLYCOL AND OTHER COMPOUNDS PRESENT IN THE CONTAMINATED SOIL, THEY LEND THEMSELVES TO A
SOIL LEACHING TECHNOLOGY AND SUBSEQUENT COLLECTION THROUGH GROUNDWATER PUMPING STATIONS. 
PRECIPITATION WILL SERVE AS A CONTINUING NATURAL SOLVENT TO SUSTAIN THIS LEACHING ACTION. 
IN ADDITION THE POTENTIAL FOR UTILIZATION OF SUPPLEMENTAL SPRAY IRRIGATION OF EITHER
TREATED OR RECYCLED GROUNDWATER WOULD PROVIDE FOR ACCELERATION AND INCREASED EFFICIENCY OF
THE SOIL LEACHING PROGRAM.  THEREFORE, THE UTILIZATION OF CAPPING WOULD INTERRUPT THE
ABILITY OF EITHER NATURAL OR MAN-MADE SYSTEMS TO ENHANCE THE LEACHING, AND CAPPING IS NOT
BEING CONSIDERED FURTHER IN ONJUNCTION WITH THE GROUNDWATER REMEDIATION.

B. GROUNDWATER PUMPING

GROUNDWATER PUMPING TECHNIQUES INVOLVE THE ACTIVE MANIPULATION AND MANAGEMENT OF
GROUNDWATER IN ORDER TO CONTAIN OR REMOVE A PLUME OR TO ADJUST GROUNDWATER LEVELS IN ORDER
TO LIMIT FORMATION OF A PLUME.  TYPES OF WELLS USED IN MANAGEMENT OF CONTAMINATED
GROUNDWATER INCLUDE WELLPOINTS, VACUUM WELLS, AND DEEP WELLS.  THE SELECTION OF THE
APPROPRIATE WELL TYPE DEPENDS UPON THE DEPTH OF CONTAMINATION AND THE HYDROLOGIC AND
GEOLOGIC CHARACTERISTICS OF THE AQUIFER INVOLVED.

WELL SYSTEMS ARE VERSATILE AND CAN BE USED TO CONTAIN, REMOVE, DIVERT, OR LIMIT
DEVELOPMENT OF PLUMES UNDER A VARIETY OF SITE CONDITIONS.  GROUNDWATER PUMPING IS MOST
EFFECTIVE AT SITES WHERE UNDERLYING AQUIFERS HAVE HIGH INTERGRANULAR HYDRAULIC
CONDUCTIVITY.  HOWEVER, IT HAS BEEN USED WITH VARYING EFFECTIVENESS AT SITES WITH MODERATE
HYDRAULIC CONDUCTIVITIES AND WHERE POLLUTANT MOVEMENT IS OCCURRING ALONG FRACTURED OR
JOINTED MATERIAL.

WHERE PLUME CONTAINMENT OR REMOVAL IS THE OBJECTIVE, EITHER EXTRACTION WELLS OR A
COMBINATION OF EXTRACTION AND INJECTION WELLS CAN BE USED.  THE USE OF EXTRACTION WELLS
ALONE IS BEST SUITED TO SITUATIONS WHERE CONTAMINANTS ARE SOLUBLE WITH WATER, WHERE THE
HYDRAULIC GRADIENT IS SUFFICIENTLY STEEP, THE HYDRAULIC CONDUCTIVITY IS ADEQUATE, AND
WHERE QUICK REMOVAL IS NOT NECESSARY.

A COMBINATION OF EXTRACTION AND INJECTION WELLS IS FREQUENTLY USED IN CONTAINMENT OR
REMOVAL WHERE THE HYDRAULIC GRADIENT IS RELATIVELY FLAT AND HYDRAULIC CONDUCTIVITIES ARE
MODERATE, OR TO ACCELERATE THE REMOVAL TIME FRAME.  GROUNDWATER PUMPING SYSTEMS ARE THE
MOST VERSATILE AND FLEXIBLE OF THE GROUNDWATER CONTROL TECHNOLOGIES.  OPERATIONAL
FLEXIBILITY IS HIGH SINCE PUMPING RATES CAN BE MODIFIED TO ADJUST TO CHANGES IN FLOW RATE. 
SYSTEM PERFORMANCE IS GENERALLY GOOD PROVIDED THE WELLS ARE PROPERLY DESIGNED AND
MAINTAINED.

AT THE CFO/SHELBY FACILITY, GROUNDWATER PUMPING PROVIDES A VIABLE CONTROL AND REMEDIATION
TECHNOLOGY FOR CLEAN-UP OF THE GROUNDWATER CONTAMINATION PRESENT.  ITS UTILIZATION IN



CONJUNCTION WITH TREATMENT OF CONTAMINATED GROUNDWATER PROVIDES THE POTENTIAL FOR A
REMEDIATION PROGRAM ALLOWING FOR CONTAINMENT OF THE EXISTING CONTAMINATION TO ITS PRESENT
BOUNDARIES.  THIS TECHNOLOGY IS, THEREFORE, RETAINED FOR FURTHER CONSIDERATION.

C. SUBSURFACE BARRIERS

THE TERM SUBSURFACE BARRIERS REFERS TO A VARIETY OF METHODS WHEREBY LOW PERMEABILITY
CUT-OFF WALLS OR DIVERSIONS ARE INSTALLED BELOW GROUND TO CONTAIN, CAPTURE, OR REDIRECT
GROUNDWATER FLOW. THE MOST COMMONLY USED SUBSURFACE BARRIERS ARE SLURRY WALLS,
PARTICULARLY THE SOIL-BENTONITE TYPE SLURRY WALL.  LESS COMMON ARE CEMENT-BENTONITE OR
CONCRETE SLURRY WALLS, GROUTED BARRIERS, AND SHEET PILE CUT-OFFS.  THIS TECHNOLOGY IS
ELIMINATED, AS OTHER, MORE PERMANENT REMEDIES ARE READILY AVAILABLE.

D. SUBSURFACE COLLECTION DRAINS

SUBSURFACE COLLECTION DRAINS INCLUDE ANY TYPE OF BURIED CONDUIT USED TO COLLECT AND CONVEY
DISCHARGE BY GRAVITY FLOW.  SUBSURFACE COLLECTION DRAINS ESSENTIALLY FUNCTION LIKE AN
INFINITE LINE OF EXTRACTION WELLS AND CAN PERFORM MANY OF THE SITE FUNCTIONS AS WELLS. 
THEY CAN BE USED TO CONTAIN OR REMOVE A PLUME, OR LOWER THE GROUNDWATER TABLE.  THE
DECISION TO USE DRAINS OR PUMPING IS GENERALLY BASED ON COST EFFECTIVENESS AND
IMPLEMENTABILITY ANALYSIS.  FOR SHALLOW CONTAMINATION PROBLEM, DRAINS CAN BE MORE COST
EFFECTIVE THAN PUMPING.  THE BIGGEST DRAWBACK TO THE USE OF SUBSURFACE DRAINS IS THAT THEY
ARE NORMALLY LIMITED TO SHALLOW DEPTHS.

AGAIN, DUE TO THE GEOLOGIC CONDITIONS, TOPOGRAPHY OF THE SITE, EXTENT OF CONTAMINATION AND
AVAILABILITY OF MORE TECHNICALLY FEASIBLE AND COST EFFECTIVE TECHNOLOGIES, SUBSURFACE
COLLECTION DRAINS ARE NOT BEING CONSIDERED FURTHER.

E. IN-SITU TREATMENT

IN-SITU TREATMENT OF THE CONTAMINATED GROUND WATER DOES NOT APPEAR TO OFFER A POTENTIAL
FOR TECHNOLOGICALLY OR COST EFFECTIVELY TREATING THE GROUNDWATER CONDITIONS.  THE PHYSICAL
DIFFICULTY AND HIGH COSTS ASSOCIATED WITH PROVIDING THE NUTRIENTS AND OXYGEN REQUIRED TO
STIMULATE AND SUSTAIN AEROBIC BIOLOGICAL ACTIVITY WITHIN THE EXISTING GROUNDWATER WOULD BE
EXTENSIVE.  THEREFORE, THIS TECHNOLOGY IS ELIMINATED FROM FURTHER DISCUSSION.

F. SURFACE TREATMENTS

AIR STRIPPING

AIR STRIPPING IS THE MASS TRANSFER PROCESS IN WHICH VOLATILE CONTAMINANTS IN WATER OR SOIL
ARE TRANSFERRED FROM THEIR COMBINED STATE TO A GASEOUS STATE.  FOUR COMMONLY USED METHODS
FOR AIR STRIPPING LIQUIDS ARE THE PACKED COLUMN, CROSS-FLOW TOWER, COKE TRAY AERATOR AND
DIFFUSED AIR BASIN PROCEDURES.

AIR STRIPPING IS MOST COMMONLY ACCOMPLISHED IN A PACKED TOWER EQUIPPED WITH AN AIR BLOWER. 
THE PACKED TOWER WORKS ON THE PRINCIPLE OF COUNTER-CURRENT FLOW WHERE THE WATER STREAM
FLOWS DOWN THROUGH THE PACKING WHILE THE AIR IS BLOWN UPWARD, AND IS EXHAUSTED THROUGH THE
TOP.  VOLATILE, SOLUBLE COMPONENTS HAVE AN AFFINITY FOR THE GASEOUS PHASE AND TEND TO
LEAVE THE AQUEOUS STREAM FOR THE GASEOUS PHASE.  IN THE CROSS-FLOW TOWER, WATER FLOWS DOWN
THROUGH THE PACKING AS IN THE COUNTER-CURRENT PACKED COLUMN; HOWEVER, THE AIR IS PULLED
ACROSS THE WATER FLOW BY A FAN. THE COKE TRAY AERATOR IS A SIMPLE, LOW MAINTENANCE PROCESS
REQUIRING NO BLOWER.  THE WATER BEING TREATED IS ALLOWED TO TRICKLE THROUGH SEVERAL LAYERS
OF TRAYS.  THIS PRODUCES A LARGE SURFACE AREA FOR GAS TRANSFER.  DIFFUSED AERATION
STRIPPING AND INDUCED DRAFT STRIPPING USE AERATION BASINS SIMILAR TO STANDARD WASTEWATER
TREATMENT AERATION BASINS.  WATER FLOWS THROUGH THE BASIN FROM TOP TO BOTTOM OR FROM ONE
SIDE TO ANOTHER WITH THE AIR DISPERSED THROUGH DIFFUSION AT THE BOTTOM OF THE BASIN.  THE
AIR TO WATER RATIO IS SIGNIFICANTLY LOWER THAN IN EITHER THE PACKED COLUMN OR THE
CROSS-FLOW TOWER UNITS.



AIR STRIPPING IS MOST COMMONLY ACCOMPLISHED IN A PACKED TOWER EQUIPPED WITH AN AIR BLOWER. 
THE PACKED TOWER WORKS ON THE PRINCIPLE OF COUNTER-CURRENT FLOW WHERE THE WATER STREAM
FLOWS DOWN THROUGH THE PACKING WHILE THE AIR IS BLOWN UPWARD, AND IS EXHAUSTED THROUGH THE
TOP.  VOLATILE, SOLUBLE COMPONENTS HAVE AN AFFINITY FOR THE GASEOUS PHASE AND TEND TO
LEAVE THE AQUEOUS STREAM FOR THE GASEOUS PHASE.  IN THE CROSS-FLOW TOWER, WATER FLOWS DOWN
THROUGH THE PACKING AS IN THE COUNTER-CURRENT PACKED COLUMN; HOWEVER, THE AIR IS PULLED
ACROSS THE WATER FLOW BY A FAN. THE COKE TRAY AERATOR IS A SIMPLE, LOW MAINTENANCE PROCESS
REQUIRING NO BLOWER.  THE WATER BEING TREATED IS ALLOWED TO TRICKLE THROUGH SEVERAL LAYERS
OF TRAYS.  THIS PRODUCES A LARGE SURFACE AREA FOR GAS TRANSFER.  DIFFUSED AERATION
STRIPPING AND INDUCED DRAFT STRIPPING USE AERATION BASINS SIMILAR TO STANDARD WASTEWATER
TREATMENT AERATION BASINS.  WATER FLOWS THROUGH THE BASIN FROM TOP TO BOTTOM OR FROM ONE
SIDE TO ANOTHER WITH THE AIR DISPERSED THROUGH DIFFUSION AT THE BOTTOM OF THE BASIN.  THE
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AIR STRIPPING IS NORMALLY UTILIZED TO REMOVE VOLATILE ORGANICS FROM AQUEOUS WASTE STREAMS. 
GENERALLY COMPONENTS WITH HENRY'S LAW CONSTANTS GREATER THAN 0.003 CAN BE EFFECTIVELY
REMOVED BY AIR STRIPPING.  THE WASTE FEED STREAM MUST BE LOW IN SUSPENDED SOLIDS AND MAY
REQUIRE PH ADJUSTMENT TO REDUCE SOLUBILITY AND IMPROVE TRANSFER TO THE GASEOUS PHASE.

STRIPPING IS SOMETIMES ONLY PARTIALLY EFFECTIVE IN GROUNDWATER TREATMENT AND MUST BE
FOLLOWED BY OTHER PROCESSES SUCH AS BIOLOGICAL TREATMENT AND CARBON ADSORPTION.  THE
COMBINED USE OF AIR STRIPPING FOLLOWED BY OTHER APPLICABLE PROCESSES CAN BE AN EFFECTIVE
MEANS OF REMOVING THE CONTAMINANTS FROM GROUNDWATER.

IN RECENT YEARS, AIR STRIPPING HAS GAINED INCREASING USE.  IT HAS BEEN USED COST
EFFECTIVELY FOR THE TREATMENT OF LOW CONCENTRATIONS OF VOLATILES OR AS A PRE-TREATMENT
STEP PRIOR TO SUBSEQUENT TREATMENT TECHNOLOGIES.  EQUIPMENT FOR AIR STRIPPING IS
RELATIVELY SIMPLE, START-UP AND SHUT-DOWN CAN BE ACCOMPLISHED QUICKLY, AND THE MODULAR
DESIGN OF PACKED TOWERS MAKES THEM SOMEWHAT MOBILE IN THEIR APPLICATION.

AN IMPORTANT CONSIDERATION IN THE UTILIZATION OF THE AIR STRIPPING TECHNOLOGY IS THE
IMPLICATIONS OF THE AIR POLLUTION WHICH MAY RESULT FROM THE STRIPPING OPERATION ITSELF. 
THE GASEOUS STREAM GENERATED DURING AIR STRIPPING MAY REQUIRE COLLECTION AND SUBSEQUENT
TREATMENT.

BECAUSE OF THE CONCENTRATIONS OF VOLATILE ORGANICS PRESENT IN THE CONTAMINATED GROUNDWATER
AT THE SITE, AIR STRIPPING MAY BE APPLICABLE BOTH AS A PRIMARY AND SUPPLEMENTAL
REMEDIATION TECHNOLOGY.  THEREFORE, THIS TREATMENT TECHNOLOGY WILL BE RETAINED FOR FURTHER
CONSIDERATION.

ACTIVATED CARBON TREATMENT

THE PROCESS OF ADSORPTION ONTO ACTIVATED CARBON INVOLVES CONTACTING A WASTE STREAM WITH THE
CARBON, NORMALLY BY FLOW THROUGH A PACKED BED REACTOR.THE ACTIVATED CARBON PROCESS CAN BE
DESIGNED TO SELECTIVELY ADSORB HAZARDOUS CONSTITUENTS BY A SURFACE ATTRACTION PHENOMENON IN
WHICH ORGANIC MOLECULES ARE ATTRACTED TO THE INTERNAL PORES OF THE CARBON GRANULES.

ADSORPTION DEPENDS UPON THE STRENGTH OF THE MOLECULAR ATTRACTION BETWEEN ADSORBENT AND
ADSORBATE, MOLECULAR WEIGHT, TYPE AND CHARACTERISTICS OF THE ABSORBENT, ELECTROKINETIC CHARGE,
PH, AND SURFACE AREA.ONCE THE MICROPORE SURFACES ARE SATURATED WITH ORGANICS, THE CARBON IS
SPENT AND MUST EITHER BE REPLACED WITH VIRGIN CARBON OR REMOVED, THOROUGHLY REGENERATED, AND
REPLACED.THE TIME TO REACH BREAKTHROUGH OR EXHAUSTION IS THE SINGLE MOST CRITICAL OPERATING
PARAMETER.CARBON LONGEVITY BALANCED AGAINST INFLUENT CONCENTRATION GOVERNS OPERATING
ECONOMIES.IN THE EVENT THAT THE CARBON IS REGENERATED ON-SITE, THE SUPERNATANT FROM THIS PROCESS
WILL BE PROCESSED THROUGH THE SYSTEM CONSTRUCTED FOR TREATING THE SITE GROUNDWATER.

ACTIVATED CARBON ADSORPTION IS A WELL-DEVELOPED TECHNOLOGY WHICH IS WIDELY USED IN THE TREATMENT
OF HAZARDOUS WASTE STEAMS. IT IS ESPECIALLY WELL SUITED FOR THE REMOVAL OF MIXED ORGANICS FROM
AQUEOUS WASTES. SINCE CARBON ADSORPTION IS AN ELECTRICAL INTERACTION PHENOMENON, THE POLARITY OF



THE WASTE COMPOUNDS WILL DETERMINE THE EFFECTIVENESS OF THE ADSORPTION PROCESS. THE MORE
HYDROPHOBIC (INSOLUBLE) A MOLECULE IS, THE MORE READILY THE COMPOUND IS ADSORBED. AS A RESULT,
LOW SOLUBILITY HUMIC AND FULVIC ACIDS WHICH ARE PRESENT IN THE GROUNDWATER CAN ADSORB TO THE
ACTIVATED CARBON MORE READILY THAN MANY WASTE CONTAMINANTS AND RESULT IN RAPID CARBON
EXHAUSTION. ALSO, SOME METALS AND INORGANIC SPECIES HAVE SHOWN EXCELLENT TO GOOD ADSORPTION
POTENTIAL. THESE INCLUDE ANTIMONY, ARSENIC, BISMUTH, CHROMIUM, TIN, SILVER, MERCURY, COBALT,
ZIRCONIUM, CHLORINE, BROMINE AND IODINE. ACTIVATED CARBON CAN ALSO BE UTILIZED IN THE POWDERED
FORM WHICH OFFERS THE ADVANTAGES OF GREATLY INCREASED SURFACE AREA AVAILABILITY AND REDUCED
COSTS.

CARBON ADSORPTION TECHNOLOGY CAN BE USED EITHER IN CONJUNCTION WITH OR FOLLOWING BIOLOGICAL
TREATMENT AND/OR GRAVITY FILTRATION. ITS PURPOSE IN THIS APPLICATION IS TO REMOVE THE REFRACTORY
ORGANICS WHICH CANNOT BE BIOLOGICALLY DEGRADED. THE BIOLOGICAL TREATMENT AND/OR GRANULAR MEDIA

FILTRATION STEPS PRIOR TO CARBON ADSORPTION REDUCE THE ORGANIC AND SUSPENDED SOLIDS LOAD TO THE
CARBON ADSORPTION UNITS. REDUCTION OF ORGANIC AND SUSPENDED SOLID LOAD MINIMIZES CARBON USAGE
AND REGENERATION COSTS. AIR STRIPPING HAS ALSO BEEN APPLIED PRIOR TO CARBON ADSORPTION IN ORDER
TO REDUCE A PORTION OF THE VOLATILE CONTAMINANTS AND REDUCE THE ORGANIC LOAD TO THE CARBON
ADSORPTION UNITS.

ACTIVATED CARBON USAGE IS EASILY IMPLEMENTED INTO OR ALONG WITH OTHER TREATMENT SYSTEMS. HE
PROCESS IS WELL SUITED TO MOBILE UNITS AS WELL AS TO ON-SITE CONSTRUCTION. PACE REQUIREMENTS ARE
SMALL AND START-UP AND SHUT DOWN ARE RAPID.

REGENERATION OF SPENT CARBON FOR REUSE IS THE HIGHEST OPERATING COST  ASSOCIATED WITH THE
UTILIZATION OF CARBON ADSORPTION TECHNOLOGY. IN  ADDITION, HIGH CAPITAL COSTS CAN BE ASSOCIATED
WITH ITS USE. BOTH  CAPITAL AND OPERATING COSTS CAN BE SUBSTANTIALLY REDUCED THROUGH
PRETREATMENT OF THE WASTE PRIOR TO ITS TREATMENT WITH CARBON ADSORPTION.

ACTIVATED CARBON TREATMENT WILL NOT BE UTILIZED IN A PRIMARY REMEDIAL  TECHNOLOGY ROLE AT THE
SITE, BUT MAY BE USED AS A SUPPLEMENTARY  TECHNIQUE IN CONJUNCTION WITH OTHER CLEAN-UP
TECHNOLOGIES. THIS  TECHNOLOGY WILL BE RETAINED FOR FURTHER CONSIDERATION.

PRECIPITATION/FLOCCULATION

PRECIPITATION IS A PHYSICOCHEMICAL PROCESS WHERE SOME OR ALL OF A  SUBSTANCE IN SOLUTION IS
TRANSFORMED INTO A SOLID PHASE. THE TECHNOLOGY  IS BASED UPON ALTERATION OF THE CHEMICAL
EQUILIBRIUM RELATIONSHIPS  AFFECTING THE SOLUBILITY OF AN INORGANIC SPECIES. REMEDIAL OF METALS
AS  HYDROXIDES OR SULFIDES IS THE MOST COMMON PRECIPITATION APPLICATION IN WASTEWATER TREATMENT.

PRECIPITATION IS APPLICABLE TO THE REMOVAL OF MOST METALS FROM  WASTEWATER, INCLUDING ZINC,
CADMIUM, CHROMIUM, COPPER, LEAD, MANGANESE,  AND MERCURY. CERTAIN ANIONIC SPECIES SUCH AS
PHOSPHATE, SULFATE AND  FLUORIDE CAN ALSO BE REMOVED BY PRECIPITATION. THE TECHNOLOGY IS USEFUL 
FOR MOST AQUEOUS HAZARDOUS WASTE STREAMS. HOWEVER, ORGANOMETALLIC  COMPLEXES WITH METALS CAN
INHIBIT PRECIPITATION. CYANIDE AND OTHER  CONSTITUENTS MAY ALSO COMPLEX WITH METALS, THEREBY,
REDUCING THE  TREATMENT EFFICIENCY OF PRECIPITATION.

PRECIPITATION AND FLOCCULATION ARE WELL-ESTABLISHED TECHNOLOGIES.A DISADVANTAGE IS THAT
PRECIPITATION IS NON-SELECTIVE AND THAT COMPOUNDS OTHER THAN THOSE TARGETED MAY BE REMOVED.BOTH
PRECIPITATION AND FLOCCULATION ARE NON-DESTRUCTIVE AND GENERATE A LARGE VOLUME OF SLUDGE WHICH
MUST BE DISPOSED OF ULTIMATELY.

THIS TECHNOLOGY WILL BE RETAINED FOR FURTHER CONSIDERATION.

BIOLOGICAL TREATMENT

BIOLOGICAL TREATMENT IS UTILIZED TO REMOVE ORGANIC MATTER FROM A WASTE STREAM THROUGH MICROBIAL
DEGRADATION. THE MOST COMMON TYPE OF BIOLOGICAL TREATMENT IS AEROBIC (IN THE PRESENCE OF
OXYGEN).A NUMBER OF BIOLOGICAL TREATMENT PROCESSES EXIST WHICH ARE USED FOR THE TREATMENT OF
AQUEOUS HAZARDOUS WASTES. THEY INCLUDE CONVENTIONAL ACTIVATED SLUDGE, MODIFICATIONS OF THE



ACTIVATED SLUDGE PROCESS, PURE OXYGEN ACTIVATED SLUDGE, EXTENDED AERATION, AND CONTACT
STABILIZATION. FIXED-FILM SYSTEMS INCLUDE ROTATING BIOLOGICAL DISCS AND TRICKLING FILTERS.

IN THE CONVENTIONAL ACTIVATED SLUDGE PROCESS, WASTE FLOWS INTO AN AERATION BASIN WHERE IT IS
AERATED FOR SEVERAL HOURS. DURING THIS TIME, A SUSPENDED ACTIVE MICROBIAL POPULATION AEROBICALLY
DEGRADES THE ORGANIC MATTER IN THE WASTE STREAM ALONG WITH PRODUCING NEW CELLS. A SIMPLIFIED
EQUATION FOR THIS PROCESS IS:

ORGANICS + 02 ----
C02 + H20 + NEW CELLS

THE CELLS PRODUCED DURING AERATION ALONG WITH OTHER PRECIPITATED MATERIALS FORM A SLUDGE WHICH
IS SETTLED OUT IN A CLARIFIER. THE CLARIFIED WATER THEN GOES TO DISPOSAL OR FURTHER TREATMENT.

FIXED-FILM SYSTEMS INVOLVE CONTACT OF THE AQUEOUS WASTE STREAM WITH MICROORGANISMS ATTACHED TO
SOME INERT MEDIUM SUCH AS ROCK OR SPECIALLY DESIGNED PLASTIC MATERIAL.

BIOLOGICAL TREATMENT HAS CONSIDERABLE FLEXIBILITY DUE TO THE VARIETY OF PROCESSES AVAILABLE AND
THE ADAPTABILITY OF THE MICROORGANISMS THEMSELVES. MOST ORGANIC CHEMICALS ARE CONSIDERED
BIODEGRADABLE, ALTHOUGH THE EASE OF BIODEGRADATION VARIES WIDELY. SEVERAL GENERAL OBSERVATIONS
CAN BE MADE WITH REGARD TO THE EASE OF TREATABILITY OF ORGANICS BY AEROBIC BIOLOGICAL TREATMENT:

• UNSUBSTITUTED NON-AROMATICS OR CYCLIC HYDROCARBONS ARE PREFERRED OVER UNSUBSTITUTED       
AROMATICS.

• MATERIALS WITH UNSATURATED BONDS SUCH AS ALKENES ARE PREFERRED OVER MATERIALS WITH
SATURATED BONDS.

• SOLUBLE ORGANICS ARE USUALLY MORE READILY DEGRADED THAN INSOLUBLE MATERIALS. BIOLOGICAL
TREATMENT IS MORE    EFFICIENT IN REMOVING DISSOLVED OR COLLOIDAL MATERIALS, WHICH ARE
READILY ATTACKED BY ENZYMES. THIS IS NOT    TRUE FOR FIXED-FILM TREATMENT SYSTEMS WHICH
PREFERENTIALLY TREAT SUSPENDED MATTER.

• THE PRESENCE OF OPTIONAL GROUPS EFFECTS BIODEGRADABILITY. ALCOHOLS, ALDEHYDES, ACIDS,
ESTERS, AMIDES, AND AMINO ACIDS ARE MORE BIODEGRADABLE THAN CORRESPONDING ALKANES,
OLEFINS, KETONES, DICARBOXYLIC   ACIDS, NITRITES, AND CHLOROALKANES.

• HALOGEN-SUBSTITUTED COMPOUNDS ARE THE MOST REFRACTORY TO BIODEGRADATION.

INDUSTRIAL TYPE WASTES MAY NOT BE READILY AMENABLE TO BIOLOGICAL TREATMENT; HOWEVER,
MICROORGANISMS CAN BE ACCLIMATED TO DEGRADE MANY COMPOUND THAT ARE INITIALLY RELATIVELY NON-
BIODEGRADABLE.

ADDITIONALLY, HEAVY METALS MAY BE INHIBITORY TO BIOLOGICAL TREATMENT, BUT THE BIOMASS CAN BE
ACCLIMATED, WITHIN LIMITS, TO TOLERATE ELEVATED CONCENTRATIONS OF METALS.

THE COMPLETELY MIXED ACTIVATED SLUDGE PROCESS IS THE MOST WIDELY USED WITH HIGH ORGANIC LOADS,
AND HIGH PURITY OXYGEN SYSTEMS HAVE ADVANTAGES FOR HAZARDOUS WASTE SITE REMEDIATION. HOWEVER, A
NUMBER OF OTHER PARAMETERS INFLUENCE THE PERFORMANCE OF THE BIOLOGICAL TREATMENT SYSTEM. THESE
PARAMETERS ARE THE CONCENTRATION OF SUSPENDED SOLIDS, OIL AND GREASE, ORGANIC LOAD VARIATIONS,
AND TEMPERATURES.

BIOLOGICAL TREATMENT HAS NOT BEEN AS WIDELY USED IN HAZARDOUS WASTE SITE REMEDIATION AS
ACTIVATED CARBON ADSORPTION, FILTRATION AND PRECIPITATION/FLOCCULATION. HOWEVER, THE PROCESS IS
WELL ESTABLISHED FOR A WIDE VARIETY OF ORGANIC CONTAMINANTS.

ALTHOUGH BIOLOGICAL TREATMENT CAN EFFECTIVELY TREAT A WIDE RANGE OF ORGANICS, IT HAS SEVERAL
DISADVANTAGES IN CONJUNCTION WITH HAZARDOUS WASTE SITE APPLICATIONS. THE RELIABILITY OF THE
PROCESS CAN BE IMPAIRED BY "SHOCK" LOADS OF TOXICS. IN ADDITION START-UP TIMES CAN BE SLOW IF
THE ORGANISMS NEED TO BE ACCLIMATED TO THE WASTES AND THE DETENTION TIME CAN BE LONG FOR COMPLEX



WASTES. THE EXISTENCE OF AN ACCLIMATED CULTURE CAN DRAMATICALLY DECREASE START-UP AND DETENTION
TIME.

ROTATING BIOLOGICAL CONTRACTORS HAVE THE ADVANTAGES FOR USE AT HAZARDOUS WASTE TREATMENT SITES
IN THAT THEY ARE COMPACT, CAN HANDLE LARGE FLOW VARIATIONS AND HIGH ORGANIC SHOCK LOADS. IN
ADDITION THEY DO NOT REQUIRE THE USE OF MECHANICAL AERATION EQUIPMENT.

THE SLUDGE PRODUCED IN BIOLOGICAL WASTE TREATMENT PROCESS MAY BE A HAZARDOUS WASTE ITSELF DUE TO
THE SORPTION AND CONCENTRATION OF TOXIC AND HAZARDOUS COMPOUNDS CONTAINED IN THE WASTEWATER. IF
THE SLUDGES ARE HAZARDOUS, IT MUST BE DISPOSED OF IN A RCRA-APPROVED MANNER. IF THE SLUDGE IS
NON-HAZARDOUS, DISPOSAL SHOULD CONFORM WITH STATE SLUDGE DISPOSAL GUIDELINES. BIOLOGICAL
TREATMENT HAS BEEN SCREENED AND DETERMINED TO BE A VIABLE TREATMENT ALTERNATIVE FOR THE SITE
CONTAMINATION PRESENT. A MORE DETAILED DISCUSSION OF ITS USE IS INCLUDED IN THE REMEDIAL ACTION
PORTION OF THIS REPORT.

ION EXCHANGE

ION EXCHANGE IS A PROCESS WHERE THE TOXIC IONS PRESENT IN A WASTE STREAM ARE REMOVED BY BEING
EXCHANGED WITH RELATIVELY HARMLESS IONS HELD BY THE ION EXCHANGE MATERIAL.ION EXCHANGE RESINS
ARE PRIMARILY SYNTHETIC ORGANIC MATERIALS CONTAINING IONIC FUNCTIONAL GROUPS TO WHICH
EXCHANGEABLE IONS ARE ATTACHED.THESE SYNTHETIC RESINS ARE STRUCTURALLY STABLE (CAN TOLERATE A
RANGE OF TEMPERATURE AND PH), EXHIBIT A HIGH EXCHANGE CAPACITY, AND CAN BE UTILIZED TO
SELECTIVELY EXCHANGE IONS.

ION EXCHANGE CAN BE USED TO REMOVE A WIDE RANGE OF INORGANIC SPECIES FROM WATER SUCH AS:

* ALL METALLIC ELEMENTS WHEN PRESENT AS SOLUBLE SPECIES, EITHER ANIONIC OR CATIONIC

* INORGANIC ANIONS SUCH AS HALIDES, SULFATES, NITRATES, CYANIDES, ETC.

* ORGANICACIDSSUCHAS CARBOXYLICS,SULFONICS,AND SOME PHENOLS

* ORGANIC AMINES

SORPTIVE RESINS CAN ALSO REMOVE A BROAD RANGE OF POLAR AND NON-POLAR ORGANICS.A PRACTICAL UPPER
LIMIT FOR ION EXCHANGE IS ABOUT 2,500 TO 4,000 MG/L (PPM).SUSPENDED SOLIDS IN THE FEED STREAM
SHOULD BE LOW, LESS THAN 50 MG/L (PPM) TO PREVENT PLUGGING THE RESIN, AND THE WASTE STREAM MUST
BE FREE OF OXIDANTS.

ION EXCHANGE IS A WELL ESTABLISHED TECHNOLOGY FOR HEAVY METAL REMOVAL AND HAZARDOUS ANION
REMOVAL FROM DILUTE WASTE SOLUTIONS.A PROBLEM WHICH EXISTS WITH THE ION EXCHANGE TECHNOLOGY IS
THE DISPOSAL OF CONTAMINATED REGENERATION SOLUTIONS.CONSIDERATION SHOULD BE GIVEN TO SELECTION
OF THESE SOLUTIONS WHEN EVALUATING THE TECHNOLOGY.

BASED ON THE DATA AVAILABLE FOR THIS SCREENING, THE CONTAMINANTS PRESENT, AMENABILITY OF OTHER
TREATMENT TECHNOLOGIES, AND COSTS, ION EXCHANGE IS NOT BEING CONSIDERED FOR FURTHER EVALUATION
AS A REMEDIAL TECHNOLOGY AT CFO/SHELBY.

FILTRATION

FILTRATION IS A PHYSICAL PROCESS WHERE SUSPENDED SOLIDS ARE REMOVED FROM SOLUTION BY FORCING A
FLUID THROUGH A POROUS MEDIUM. GRANULAR MEDIA FILTRATION IS NORMALLY USED FOR TREATING AQUEOUS
WASTE STREAMS. THE FILTER MEDIA (GENERALLY SAND) IS CONTAINED WITHIN A BASIN AND IS SUPPORTED BY
AN UNDERDRAIN SYSTEM WHICH ALLOWS THE FILTERED LIQUID TO BE DRAWN OFF WHILE RETAINING THE FILTER
MEDIA IN PLACE. AS THE WASTEWATER LADEN WITH SUSPENDED SOLIDS PASSES THROUGH THE FILTER MEDIA,
THE SOLIDS BECAME TRAPPED ON TOP OF AND WITHIN THE BED.TO PREVENT PLUGGING, THE FILTER IS
BACKWASHED AT HIGH VELOCITY TO DISLODGE THE SOLIDS. THE BACKWATER PRODUCED CONTAINS HIGH
CONCENTRATIONS OF SOLIDS AND REQUIRES FURTHER TREATMENT.

THE GRANULAR MEDIA FILTRATION PROCESS IS ONLY MARGINALLY EFFECTIVE IN TREATING COLLOIDAL SIZE



PARTICLES. FILTRATION EQUIPMENT IS RELATIVELY SIMPLE, READILY AVAILABLE, EASY TO OPERATE AND
CONTROL, AND TO INTEGRATE WITH OTHER TREATMENT TECHNOLOGIES. THERE IS ALSO EXTENSIVE EXPERIENCE
WITH THE OPERATION OF GRANULAR MEDIA FILTERS AT HAZARDOUS WASTE SITES.

ALTHOUGH GRANULAR MEDIA FILTERS ARE A COST EFFECTIVE AND EFFICIENT TREATMENT TECHNIQUE IN A WIDE
VARIETY OF APPLICATIONS, FILTRATION AS A PRIMARY REMEDIAL TECHNOLOGY DOES NOT APPEAR TO BE
NEEDED. THEREFORE, THIS TECHNOLOGY IS ELIMINATED FROM FURTHER CONSIDERATION.

G. NO ACTION ALTERNATIVE

A NUMBER OF CONSIDERATION MUST BE MADE IN EVALUATING THE EFFECTS OF CHOOSING A NO ACTION
ALTERNATIVE.UNDER THE NO ACTION ALTERNATIVE, GROUNDWATER WOULD REMAIN CONTAMINATED WITH
SUBSTANCES THAT MAY BE REGULATED BY LOCAL, STATE, AND FEDERAL LAWS. THE NO ACTION
ALTERNATIVE WOULD NOT PROVIDE REMEDIAL ACTION TO REDUCE MOBILITY, TOXICITY OR VOLUME OF
CONTAMINATED SOIL. POSSIBLE SOCIOECONOMIC IMPACTS OF THE NO ACTION ALTERNATIVE INCLUDE THE
FOLLOWING:

• DECLINE IN PROPERTY VALUES 
• EXPENDITURE FOR LEGAL SERVICES 
• DEPRESSED AREA GROWTH 
• RESTRICTED ACCESS TO SITE 
• PUBLIC AND ENVIRONMENTAL EXPOSURES

THE REMEDIAL INVESTIGATION CONCLUDED THAT GROUNDWATER CONTAMINATION HAD NOT MIGRATED PAST
THE SITE BOUNDARIES AT THAT TIME.HOWEVER, THE INVESTIGATION DID NOT IDENTIFY A CONSTRAINT
TO OFF-SITE MIGRATION IF THE MEASURED GROUNDWATER CONTAMINATION WAS NOT ABATED.

THE PUBLIC HEALTH ASSESSMENT WAS PRESENTED IN APPENDIX A OF THE FEASIBILITY STUDY AND
EVALUATED THE EFFECTS OF EXPOSURE TO SELECTED INDICATOR COMPOUNDS AT THE AVERAGE
CONCENTRATION MEASURED IN THE SITE MONITOR WELLS.DUE TO THE FACT THAT FOUR OUT OF FIVE
INDICATOR COMPOUNDS WERE ABOVE ACCEPTABLE CONTAMINANT LEVELS, AND DUE TO THE PROXIMITY OF
OFF-SITE PRIVATE WELLS USED FOR RESIDENTIAL DRINKING WATER SUPPLIES, THE HEALTH ASSESSMENT
CONCLUDED THAT THE NO ACTION ALTERNATIVE WAS NOT VIABLE AT THE SITE.

8.0 RECOMMENDED ALTERNATIVE

THE RECOMMENDED ALTERNATIVE FOR REMEDIATION OF GROUNDWATER CONTAMINATION AT THE CELANESE FIBERS
OPERATIONS SITE INCLUDES EXTRACTION OF CONTAMINATED WATER AND TREATMENT IN AN ON-SITE TREATMENT
SYSTEM.THIS ALTERNATIVE WILL COST APPROXIMATELY $2 MILLION, INCLUDING OPERATION AND MAINTENANCE
COSTS FOR AN ESTIMATED 30 YEAR PERIOD (TABLE 8-1).

THE GROUNDWATER REMEDIATION PROGRAM WILL CONSIST OF REMOVING THE GROUNDWATER THROUGH TWO TIERS
OF EXTRACTION WELLS, AND SUBSEQUENTLY TREATING THE WATER WITH A COMBINATION OF TREATMENT
TECHNIQUES IN A SPECIFIED SEQUENCE.THE FIRST TIER OF WELLS WILL BE CONSTRUCTED NEAR THE EASTERN
PERIMETER OF THE PROPERTY AS SHOWN ON FIGURE 8-1.A SECOND TIER OF EXTRACTION WELLS WILL BE
INSTALLED IN THE AREA OF HIGHEST CONTAMINANT CONCENTRATION WITHIN THE INTERIOR OF THE PLUME,
ALSO SHOWN ON FIGURE 8-1.THE FIRST TIER OF EXTRACTION WELLS WILL BE LOCATED IN A ZONE OF LOWER
CONTAMINANT CONCENTRATION THAN THE SECOND TIER OF WELLS, AND THEREFORE, THE TREATMENT OF THE
PUMPED GROUNDWATER WILL NOT NEED TO BE AS EXTENSIVE OR COMPLEX AS THAT ASSOCIATED WITH THE
INTERIOR PLUME  GROUNDWATER REMEDIATION EFFORT.

THE AREAL AND VERTICAL EXTENT OF THE PLUME TO BE REMOVED WAS DEVELOPED FROM THE TOTAL ORGANIC
CARBON (TOC) CONCENTRATIONS. A REVIEW OF THE DATA INDICATED THAT THE BULK OF THE CONTAMINATION
IN THE GROUNDWATER APPEARED TO BE IN THE INTERMEDIATE DEPTHS (30 TO 50 FEET) TO ROCK (50 TO 80
FEET).FURTHERMORE, THE TOTAL ORGANIC CARBON PLUME IN GENERAL INCORPORATES MOST OF THE AREAS
SHOWING ELEVATED METALS CONCENTRATIONS. THUS, THE GROUNDWATER EXTRACTION SYSTEM PROPOSED FOR
REMOVING THE TOTAL ORGANICS PRESENT SHOULD ALSO BE CAPABLE OF REMOVING THE METALS INVOLVED. 

THE GROUNDWATER TREATMENT ALTERNATIVES BEING PROPOSED CAN INITIALLY BE DIVIDED INTO TWO AREAS OF
REMEDIAL EFFORT.THOSE AREAS WITH HIGH TOC CONCENTRATIONS NEAR SUSPECTED CONTAMINANT SOURCES, AND



THOSE WITH LOWER TOC CONCENTRATIONS MORE REMOVED FROM THE SOURCES.

TABLE 8-2 LISTS SOME OF THE CONSTITUENTS IDENTIFIED IN THE GROUNDWATER AT THE SITE, AND
APPLICABLE PRIMARY AND SECONDARY TREATMENT TECHNOLOGIES. THE PRIMARY TREATMENT TECHNOLOGIES
PROPOSED FOR TREATING THE EXTRACTED GROUNDWATER ARE AIR STRIPPING AND BIOLOGICAL TREATMENT.

TABLE 8-2 INDICATES THAT THE CONSTITUENTS PRESENT IN THE GROUNDWATER ARE AMENABLE TO EITHER ONE
OR MORE OF THE PROPOSED TREATMENT TECHNOLOGIES BEING CONSIDERED.

THE GROUNDWATER TREATMENT ALTERNATIVE RECOMMENDED FOR THE AREAS WITH HIGH TOTAL ORGANIC CARBON
CONCENTRATIONS (INTERIOR WELLS) WILL CONSIST OF AIR STRIPPING AND BIOLOGICAL TREATMENT, FOLLOWED
BY CARBON ADSORPTION, IF NEEDED. THE EXTRACTED GROUNDWATER WILL BE PUMPED FROM THE INTERIOR TIER
OF WELLS TO A COMMON EQUALIZATION/SEDIMENTATION TANKWHERE SUSPENDED SOLIDS WILL BE REMOVED.
UTILIZATION OF THE EQUALIZATION/SEDIMENTATION TANK WILL MINIMIZE THE SUSPENDED SOLID MATERIAL
PRESENT, AND WILL PROVIDE A BLENDED STABLE FLOW STREAM FROM THE FOUR EXTRACTION WELLS FOR THE
SUBSEQUENT GROUNDWATER TREATMENT.

THE EQUALIZED FLOW WILL THEN BE PUMPED TO THE AIR STRIPPING TOWER WHERE THE VOLATILE ORGANIC
FRACTION WILL BE REMOVED OR REDUCED.

VOLATILES PRESENT IN THE GROUNDWATER SUCH AS VINYL CHLORIDE; METHYLENE CHLORIDE; 1-1-
DICHLORCETHENE, 1,1-DICHLORCETHANE; TRICHLOROETHENE; ETC. SHOULD BE REDUCED 90 TO 98 PERCENT BY
AIR STRIPPING. SEMI-VOLATILE REMOVAL SHOULD RANGE BETWEEN 30 TO 80 PERCENT AT AMBIENT AIR
TEMPERATURES.

THE STRIPPING TOWER EFFLUENT WILL THEN BE PUMPED TO A BIOLOGICAL TREATMENT SYSTEM. NO SPECIFIC
BIOLOGICAL TREATMENT PROCESS HAS BEEN SELECTED. AS THE DATA FROM THE PUMPING TEST ARE EVALUATED
IN THE TERMS OF EXPECTED VARIATIONS IN CONCENTRATIONS, FLOW VARIATIONS, CONSTITUENTS, ETC., A
DECISION WILL BE MADE REGARDING THE PREFERRED METHOD OF BIOLOGICAL TREATMENT.

THE EFFLUENT FROM THE BIOLOGICAL TREATMENT WILL BE DISCHARGED TO A CARBON ADSORPTION UNIT
DESIGNED FOR THIS ANTICIPATED FLOW. THIS UNIT WILL BE USED AS A FINAL TREATMENT STEP TO REMOVE
REFRACTORY ORGANICS THAT MAY REMAIN AFTER BIOLOGICAL TREATMENT.

EFFLUENT FROM THE TREATMENT SYSTEM WILL BE DISCHARGED TO THE EXISTING WASTEWATER TREATMENT PLANT
FOR DISCHARGE UNDER THE EXISTING NORTH CAROLINA NPDES DISCHARGE PERMIT. IN CASES WHERE METALS,
SUCH AS CHROMIUM, ARE PRESENT IN THE TREATMENT SYSTEM EFFLUENT ABOVE ALLOWABLE DISCHARGE LEVELS,
THE EFFLUENT WILL BE PASSED THROUGH A CHEMICAL PRECIPITATION STEP PRIOR TO FINAL DISCHARGE.

THE GROUNDWATER TREATMENT ALTERNATIVE PROPOSED FOR THE AREAS OF LOWER TOTAL ORGANIC CARBON
CONCENTRATION (PERIMETER WELLS) WILL CONSIST OF AIR STRIPPING FOLLOWED BY CARBON ADSORPTION.
BECAUSE OF THE LOW CONCENTRATION OF CONSTITUENTS EXPECTED IN THIS AREA AND THEIR GENERAL
AMENABILITY TO THE USE OF AIR STRIPPING FOR REMOVAL, THE UTILIZATION OF BIOLOGICAL TREATMENT IS
NOT ANTICIPATED. THUS, THE EFFLUENT FROM THE AIR STRIPPING UNIT WILL BE DISCHARGE TO A CARBON
ADSORPTION UNIT FOR FINAL TREATMENT PRIOR TO DISCHARGE. THE CARBON UNIT WILL BE DESIGNED TO
HANDLE THE ANTICIPATED MAXIMUM FLOW FROM THE PERIMETER WELL SYSTEM. AGAIN, SHOULD PROBLEMS WITH
METALS BE ENCOUNTERED, A PRECIPITATION STEP WILL BE ADDED TO THE TREATMENT SEQUENCE BEING
EMPLOYED. TREATED WATER FROM THE GROUNDWATER TREATMENT SYSTEM WILL BE DISCHARGED IN THE SAME
MANNER AS DISCUSSED PREVIOUSLY FOR THE GROUNDWATER FROM THE INTERIOR OF THE PLUME.

THIS RECOMMENDED ALTERNATIVE MEETS THE REQUIREMENTS OF THE NATIONAL OIL AND HAZARDOUS SUBSTANCES
POLLUTION CONTINGENCY PLAN (NCP) 40 CFR, 300.68(J) AND THE SUPERFUND AMENDMENTS AND
REAUTHORIZATION ACT OF 1986 (SARA).THIS ALTERNATIVE PERMANENTLY AND SIGNIFICANTLY REDUCES THE
MOBILITY OF HAZARDOUS CONTAMINANTS IN THE AREA GROUNDWATER. THE RECOMMENDED ALTERNATIVE FOR THE
SOURCE MATERIAL WILL BE DETERMINED AT THE END OF THE ADDITIONAL STUDIES.

TECHNICAL EVALUATION

PERFORMANCE OF A REMEDIAL ACTION IS DETERMINED BASICALLY BY ITS EFFECTIVENESS AND ITS LIFE
EXPECTANCY IN PERFORMING ITS SPECIFIED FUNCTION. FFECTIVENESS REFERS TO THE DEGREE TO WHICH AN



ACTION WILL MEET THE REMEDIATION GOAL, WHICH IS A REDUCTION OF TOXICITY, MOBILITY, OR VOLUME OF
CONTAMINATION OR THE REMOVAL OF EXPOSURE ROUTES. THE EFFECTIVE LIFE IS THE LENGTH OF TIME THIS
LEVEL OF EFFECTIVENESS CAN BE MAINTAINED.

BOTH THE GROUNDWATER EXTRACTION SYSTEM AND GROUNDWATER TREATMENT SYSTEM PROPOSED CAN BE
CONSIDERED TO BE EFFECTIVE IN THEIR REMEDIAL EFFORTS. THEY ADDRESS THE QUESTIONS OF REDUCTION OF
TOXICITY, MOBILITY, AND VOLUME OF CONTAMINATION IN A VERY POSITIVE MANNER. N ADDITION, THEY ALSO
HAVE A POSITIVE EFFECT ON THE REMOVAL OF A POTENTIAL EXPOSURE ROUTE, THE GROUND WATER.

RELIABILITY IS THE DEGREE OF ASSURANCE THAT THE PARTICULAR REMEDIAL ACTION BEING CONSIDERED WILL
MEET OR EXCEED THE EXPECTATIONS FOR ITS PERFORMANCE, THE LIKELIHOOD THAT MECHANICAL AND PROCESS
FAILURE WILL OCCUR, AND THE CONSEQUENCES OF SUCH FAILURES. HIS IS DIRECTLY RELATED TO THE
COMPLEXITY OF THE EQUIPMENT AND PROCESS SELECTED FOR THE REMEDIATION EFFORT. IMPORTANT
CONSIDERATIONS CONCERNING RELIABILITY ARE OPERATION AND MAINTENANCE REQUIREMENTS, AND THE
DEMONSTRATED PERFORMANCE OF SIMILAR APPLICATIONS. 

IN THE CASE OF THE GROUNDWATER REMEDIATION, THE SIMPLICITY OF THE GROUNDWATER EXTRACTION SYSTEM
PROVIDES IT WITH A HIGH RELIABILITY FACTOR. ALSO, THE TREATMENT TECHNOLOGIES SELECTED FOR
SUBSEQUENT TREATMENT OF THE GROUND WATER ARE ALL WELL KNOWN, TESTED, AND ACCEPTED TECHNOLOGIES
WHICH PROVIDES RELIABILITY TO THE PROPOSED TREATMENT PLAN. 

HEALTH AND SAFETY TAKES INTO ACCOUNT THE POTENTIAL THREAT TO HEALTH AND SAFETY OF SITE PERSONNEL
BOTH DURING THE IMPLEMENTATION OF THE REMEDIAL ACTION ALTERNATIVE AND DURING ITS OPERATION. 

REMEDIAL TECHNOLOGIES WERE EVALUATED WITH RESPECT TO A NUMBER OF SAFETY RISKS INCLUDING THE NEED
FOR PERSONNEL TO HANDLE CONTAMINATED OR HAZARDOUS MATERIALS AND THE POSSIBILITY OF THE
PRODUCTION OF TOXIC GASES OR AIRBORNE CONTAMINANTS. 

OPERATING CONDITIONS FOR THE PROCESSES WERE ALSO CONSIDERED ALONG WITH THEIR EFFECT ON SAFETY. 

CONSTRUCTION OF THE INTERIOR TIER OF WELLS PRESENTS THE GREATEST POTENTIAL FOR ENCOUNTERING
CONTAMINATED MATERIALS. THE WORK AREA WILL BE MONITORED WITH AIR MONITORING EQUIPMENT TO
IDENTIFY THE NEED FOR RESPIRATORY EQUIPMENT, AND DERMAL PROTECTION WILL BE PROVIDED DURING THE
FIELD OPERATIONS. CONSTRUCTION OF THE PERIMETER LINE OF WELLS IS EXPECTED TO PRODUCE A LESSER
POTENTIAL FOR EXPOSURE BECAUSE OF THE LOWER CONCENTRATION OF GROUNDWATER CONTAMINANTS IN THAT
AREA. HOWEVER, HEALTH AND SAFETY CONSIDERATIONS SIMILAR TO THOSE FOR THE INTERIOR TIER OF WELLS
WILL BE MAINTAINED. 

TRENCHING ACTIVITIES FOR PIPE AND ELECTRICAL SUPPLY LINE CONSTRUCTION, WHERE USED, AND GENERAL
GRADING FOR THE TREATMENT FACILITY CONSTRUCTION ARE NOT GENERALLY EXPECTED TO ENCOUNTER
CONTAMINATED MATERIALS.  HOWEVER, OPERATIONS IN THE AREA ADJACENT TO THE FORMER DISPOSAL AREAS
MAY ENCOUNTER CONTAMINATED SOILS. THESE OPERATIONS WILL BE MONITORED SIMILAR TO THE INTERIOR
WELL CONSTRUCTION ACTIVITIES TO IDENTIFY PROPER SAFETY PROCEDURES. 

ALL PERSONNEL INVOLVED IN CONSTRUCTION AND OPERATION OF THE EXTRACTION AND TREATMENT SYSTEM WILL
BE TRAINED IN ACCORDANCE WITH THE GOVERNING OSHA PROVISIONS CONTAINED IN 29 CFR 1910. 120. 

THE EXTRACTION AND TREATMENT ALTERNATIVE WAS EVALUATED WITH REGARDS TO  ITS IMPLEMENTABILITY.
THESE CONSIDERATIONS INCLUDE SUCH THINGS AS  DIFFICULT ENGINEERING REQUIREMENTS, AVAILABILITY OF
EQUIPMENT, AND  PERMIT, TREATABILITY, OR PILOT STUDY REQUIREMENTS. ALSO INCLUDED IS THE TIME
REQUIRED TO ATTAIN THE DESIRED RESULTS FOR THE PARTICULAR REMEDIAL ALTERNATIVE BEING PROPOSED.
THE GROUNDWATER EXTRACTION AND TREATMENT ALTERNATIVE USES AVAILABLE TECHNOLOGIES THAT DO NOT
REQUIRE UNUSUAL ENGINEERING SPECIALTIES FOR DESIGN AND DOES NOT REQUIRE SPECIALTY EQUIPMENT TO
IMPLEMENT. HOWEVER, PUMP TESTING OF THE AQUIFER IS PLANNED TO PROVIDE INPUT FOR THE EXTRACTION
WELL DESIGN AND BENCH SCALE TREATABILITY STUDIES ARE ANTICIPATED TO VERIFY THE TREATMENT
TECHNOLOGIES TO BE USED. THE IMPLEMENTATION OF THIS ALTERNATIVE WILL CONTINUE FOR SEVERAL YEARS
WITH THE COMPLETION OF THE ACTIVITY IDENTIFIED BY MONITORING THAT VERIFIES THAT THE CONTAMINANT
LEVELS HAVE BEEN REDUCED TO THE ARARS SPECIFIED BY THE REGULATORY AGENCIES. THE DURATION OF THE
CLEANUP CAN BE SHORTENED BY THE SUCCESSFUL REMOVAL AND TREATMENT/DESTRUCTION OF THE SOURCE, AND
BY ACCELERATED LEACHING BY IRRIGATION. 



THIS COMBINATION OF TREATMENTS IS THE MOST EFFICIENT AND COST-EFFECTIVE REMEDY. IT IS ALSO THE
MOST TECHNICALLY FEASIBLE OF THE GROUNDWATER REMEDIAL ALTERNATIVES DISCUSSED IN SECTION 7. 0 OF
THIS DOCUMENT. 

CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

• OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

A HEALTH AND SAFETY PLAN WILL BE DEVELOPED DURING REMEDIAL DESIGN AND WILL BE FOLLOWED
DURING FIELD ACTIVITIES TO ASSURE THAT REGULATIONS OF OSHA ARE FOLLOWED. 

• ENDANGERED SPECIES ACT

THE RECOMMENDED REMEDIAL ALTERNATIVE IS PROTECTIVE OF SPECIES LISTED AS ENDANGERED OR
THREATENED UNDER THE ENDANGERED SPECIES ACT. REQUIREMENTS OF THE INTERAGENCY SECTION 7
CONSULTATION PROCESS, 50 CFR, PART 402, WILL BE MET. THE DEPARTMENT OF THE INTERIOR, FISH
AND WILDLIFE SERVICE, WILL BE CONSULTED DURING THE REMEDIAL DESIGN AND ADDITIONAL SOURCE
CHARACTERIZATION STUDIES TO ASSURE THAT ENDANGERED OR THREATENED SPECIES ARE NOT ADVERSELY
IMPACTED BY IMPLEMENTATION OF THIS REMEDY.

 
• AMBIENT AIR QUALITY STANDARDS

THE GROUNDWATER TREATMENT SYSTEM WILL BE DESIGNED AND MONITORED TO ASSURE THAT AIR
EMISSIONS MEET ALL STATE AND FEDERAL STANDARDS. 

• NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

DISCHARGE FROM THE TREATMENT SYSTEM WILL FLOW INTO THE EXISTING WASTEWATER TREATMENT
SYSTEM. THIS PRACTICE WILL CONTINUE ONLY SO LONG AS THE DISCHARGE FROM THE WASTEWATER
TREATMENT SYSTEM STAYS WITHIN THE EXISTING NPDES PERMIT. 

• SAFE DRINKING WATER ACT (SWDA)

MAXIMUM CONTAMINANT LEVELS (MCLS) ESTABLISHED UNDER THE SDWA WERE FOUND TO BE RELEVANT AND
APPROPRIATE TO REMEDIAL ACTION AT THE CELANESE FIBERS OPERATIONS SITE AND WILL BE
CONSIDERED THE CLEANUP CRITERIA EXCEPT IN INSTANCES WHERE THE NORTH CAROLINA STATE MCLS
ARE MORE STRINGENT. 

• RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) 

THE RECOMMENDED REMEDY FOR GROUNDWATER CONTAMINATION IS NOT REGULATED UNDER RCRA,
THEREFORE IT DOES NOT APPLY.

 
• FLOODPLAIN MANAGEMENT EXECUTIVE ORDER 11988

 
THE CERCLA AREAS DO NOT LIE WITHIN A FLOODPLAIN, AND, THUS ARE NOT SUBJECT TO THE
REQUIREMENTS OF E. D.  11988.

• DEPARTMENT OF TRANSPORTATION (DOT)

TRANSPORT OF HAZARDOUS SUBSTANCES IS REGULATED BY THE DOT. WE DO NOT ANTICIPATE THIS
ALTERNATIVE REQUIRING TRANSPORTATION OF MATERIALS OFF-SITE. 

• STATE DRINKING WATER STANDARDS

MAXIMUM CONTAMINANT LEVELS ESTABLISHED BY THE STATE OF NORTH CAROLINA AS GIVEN IN 15 NCAC
2L WERE FOUND TO BE RELEVANT AND APPROPRIATE IN ALL INSTANCES WHERE THE STATE MCL IS MORE
STRINGENT THAN THE SDWA MCL. 

SPECIFICALLY, FOR THE PURPOSES OF THIS REMEDY, ALL COMPOUNDS DETECTED IN THE GROUNDWATER



WHICH ARE NOT NATURALLY OCCURRING MUST BE REMOVED FROM GROUNDWATER UNTIL THE CONCENTRATION
OF THAT COMPOUND HAS FALLEN BELOW THE LOWEST ANALYTICAL METHOD DETECTION LIMIT PUBLISHED
BY EPA FOR THAT PARTICULAR COMPOUND. 

9.0 COMMUNITY RELATIONS

A PUBLIC MEETING WAS HELD ON SEPTEMBER 24, 1985 TO PRESENT THE DRAFT RI/FS WORK PLAN TO
INTERESTED PARTIES. 

TWO INFORMATION REPOSITORIES HAVE BEEN ESTABLISHED FOR THE SITE, ONE IN EARL, NORTH CAROLINA AND
ONE IN SHELBY. 

A PUBLIC MEETING WAS HELD ON JULY 21, 1986 TO PRESENT THE FINDINGS OF THE REMEDIAL INVESTIGATION
TO INTERESTED CITIZENS. 

ON FEBRUARY 3, 1988, A PUBLIC MEETING WAS HELD TO DISCUSS THE RESULTS OF THE FEASIBILITY STUDY
WITH INTERESTED CITIZENS. AT THAT TIME, EPA ALSO PRESENTED THE PREFERRED REMEDIAL ALTERNATIVE. 

NUMEROUS QUESTIONS WERE ASKED AT THE MEETING AND A NUMBER OF COMMENTS HAVE BEEN RECEIVED. FEW
COMMENTS WERE ON THE SELECTED ALTERNATIVE. THE MAJORITY OF THE COMMENTS RECEIVED WERE ACTUALLY
REQUESTS TO HAVE PRIVATE WELLS SAMPLED. THESE REQUESTS ARE BEING HANDLED BY THE CLEVELAND COUNTY
HEALTH DEPARTMENT IN CONCERT WITH THE NORTH CAROLINA DEPARTMENT OF HUMAN SERVICES. 

THE PUBLIC DID SHOW A DESIRE FOR REMEDIATION OF THE SITE. NO OPPOSITION FROM THE PUBLIC IS
EXPECTED IF THE RECOMMENDED REMEDIAL  ALTERNATIVE IS IMPLEMENTED. 

A RESPONSIVENESS SUMMARY HAS BEEN PREPARED TO SUMMARIZE COMMUNITY CONCERNS AND EPA'S COMMUNITY
RELATIONS ACTIVITIES.



                               TABLE 8-2
                PRIMARY/SECONDARY TREATMENT TECHNOLOGIES FOR
                    SELECTED COMPOUNDS FOUND IN EXTRACTED

                                GROUND WATERS

                                 PRIMARY METHOD           SECONDARY METHOD
    CONSTITUENT                  OF TREATMENT             OF TREATMENT

   CHROMIUM                      PRECIPITATION*
   ACETONE                       AIR STRIPPING           BIOLOGICAL
   OTHER KETONES                 AIR STRIPPING           BIOLOGICAL
   CARBON TETRACHLORIDE          AIR STRIPPING           BIOLOGICAL
   CHLOROFORM                    AIR STRIPPING           BIOLOGICAL
   1,1 - DICHLOROETHENE          AIR STRIPPING
   1,1 - DICHLOROETHANE          AIR STRIPPING
   TRANS-1,2-DICHLOROETHENE      AIR STRIPPING
   METHYLENE CHLORIDE            AIR STRIPPING           BIOLOGICAL
   METHYL CHLORIDE               AIR STRIPPING           NONE KNOWN
   TRICHLOROETHENE               AIR STRIPPING
   BENZENE                       AIR STRIPPING           BIOLOGICAL
   CHLOROBENZENE                 AIR STRIPPING           BIOLOGICAL
   TOLUENE                       AIR STRIPPING           BIOLOGICAL
   VINYL CHLORIDE                AIR STRIPPING
   PHENOL                        BIOLOGICAL
   DOWTHERM                      BIOLOGICAL
   PENANTHRENE                   BIOLOGICAL              AIR STRIPPING
   ANTHRACENE                    BIOLOGICAL              AIR STRIPPING
   CHRYSENE                      BIOLOGICAL              AIR STRIPPING
   NITRO-DI-N-PROPYLAMINE        BIOLOGICAL              AIR STRIPPING
   DI-N-BUTYL PHTHALATE          BIOLOGICAL              NONE KNOWN
   BIS (2-ETHYL HEXYL
   PHTHALATE)                    BIOLOGICAL              NONE KNOWN
   CHLOROETHANE                  AIR STRIPPING
   1,2-DICHLOROETHANE            AIR STRIPPINQ
   1,1,1-TRICHLOROETHANE         AIR STRIPPINQ
   1,1,2-TRICHLOROETHANE         AIR STRIPPING
   BROMODICHLOROMETHANE          AIR STRIPPING
   TETRACHLOROETHENE             AIR STRIPPING
   1,2 DICHLOROPROPANE           AIR STRIPPING
   BROMOFORM                     AIR STRIPPING
   1,1,2,2-TETRACHLOROETHANE     AIR STRIPPING
   2-CHLOROETHYLVINYL ETHER      AIR STRIPPING
   DIBROMOCHLOROMETHANE          AIR STRIPPING
   ETHYL BENZENE                 AIR STRIPPING
   1,2-DICHLOROBENZENE           AIR STRIPPING
   STYRENE                       AIR STRIPPING           BIOLOGICAL

   * WITH PH ADJUSTED



RESPONSIVENESS SUMMARY

THIS COMMUNITY RELATIONS RESPONSIVENESS SUMMARY IS DIVIDED INTO THE FOLLOWING SECTIONS:

SECTION I.   OVERVIEW.  THIS SECTION DISCUSSES EPA'S PREFERRED ALTERNATIVE FOR REMEDIAL ACTION
AND LIKELY PUBLIC REACTION TO THIS ALTERNATIVE.

SECTION II.  BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS.  THIS SECTION PROVIDES A BRIEF
HISTORY OF COMMUNITY INTEREST AND CONCERNS RAISED DURING REMEDIAL ACTIVITIES AT THE CELANESE
FIBERS OPERATIONS SITE.

SECTION III. SUMMARY OF MAJOR COMMENTS RECEIVED DURING THE PUBLIC COMMENT  PERIOD AND THE EPA
RESPONSES TO THE COMMENTS. BOTH THE COMMENT AND EPA'S RESPONSE ARE PROVIDED.

SECTION IV.  REMAINING CONCERNS.  THIS SECTION DESCRIBES REMAINING COMMUNITY CONCERNS THAT EPA
SHOULD BE AWARE OF IN CONDUCTING THE REMEDIAL DESIGN AND REMEDIAL ACTION AT THE CELANESE SITE.

1. OVERVIEW

AT THE TIME OF THE PUBLIC MEETING AND THE BEGINNING OF THE PUBLIC COMMENT PERIOD, EPA
PRESENTED ITS PREFERRED ALTERNATIVE TO THE PUBLIC. THIS ALTERNATIVE SPECIFIED IN THE
RECORD OF DECISION (ROD) INCLUDES:EXTRACTION OF CONTAMINATED GROUNDWATER AND TREATMENT OF
THE CONTAMINATED WATER. 
THE COMMUNITY FAVORS REMEDIAL ACTION THOUGH FEW CITIZENS EXPRESSED A PREFERENCE FOR A
PARTICULAR PROCESS. 

2.  HISTORY OF COMMUNITY CONCERNS

CITIZENS OF THE EARL/SHELBY AREA HAVE EXPRESSED GREAT INTEREST IN ACTIVITIES RELATING TO
THE CELANESE FIBERS OPERATIONS SITE. THE CITIZENS OF EARL, NORTH CAROLINA, WITH THE
ASSISTANCE OF DIANA TRAVIS AND OTHER STAFF MEMBERS OF THE CLEAN WATER FUND OF NORTH
CAROLINA, ORGANIZED THE UNITED NEIGHBORS FOR CLEANUP AT EARL BECAUSE OF THEIR CONCERN
ABOUT THE QUALITY OF WATER FOR THEIR FAMILIES. LES BROWN, CONSERVATION CHAIR OF THE BROAD
RIVER SIERRA GROUP OF BOILING SPRINGS, HAS ALSO EXPRESSED AN INTEREST IN THE SITE. MANY
NEWSPAPER ARTICLES HAVE BEEN WRITTEN BY DONNA CLEMMER OF THE SHELBY STAR CONCERNING
CONTAMINATION AT THE SITE. 

3.  SUMMARY OF PUBLIC COMMENTS RECEIVED DURING PUBLIC COMMENT PERIOD AND AGENCY RESPONSES

COMMENTS RAISED DURING THE FEBRUARY 3, 1988 CELANESE PUBLIC MEETING ARE SUMMARIZED BRIEFLY
      BELOW:QUESTIONS AND COMMENTS BY PARTICIPANTS FELL INTO FIVE GENERAL AREAS:THE ADEQUACY OF
      THE PROPOSED CONCEPTUAL REMEDY TO PROTECT HUMAN HEALTH AND THE ENVIRONMENT, THE CURRENT
      POTENTIAL IMPACT UPON AREA RESIDENTS AND THEIR PROPERTY, THE POTENTIAL FOR CLEANUP
      ACTIVITIES TO ADVERSELY IMPACT NEARBY RESIDENTS, THE DESIRE TO BE INFORMED OF TEST RESULTS
      ON INDIVIDUAL WELLS, AND FINALLY, THE AVAILABILITY OF AN EPA TECHNICAL ASSISTANCE GRANT
      (TAG) TO THE COMMUNITY. THE COMMENTS AND QUESTIONS FROM THE PUBLIC AND FROM 
      REPRESENTATIVES OF CELANESE FIBERS OPERATIONS WHO ATTENDED THE MEETING ARE SUMMARIZED
      BELOW, FOLLOWED BY EPA'S RESPONSE TO EACH MAJOR POINT OR QUESTION. 
 

A. ADEQUACY OF PROPOSED REMEDY TO PROTECT HUMAN HEALTH AND THE ENVIRONMENT

CITIZENS RAISED NUMEROUS QUESTIONS AND CONCERNS ABOUT HOW THE PROPOSED REMEDY WOULD
ENSURE THAT AIR AND WATER QUALITY WERE PROTECTED. SPECIFIC ISSUES RAISED INCLUDED:

 
HOW WILL METALS LIKE LEAD, CHROMIUM AND OTHER POTENTIAL CARCINOGENS BE REMOVED FROM
CONTAMINATED GROUND WATER?

 
EPA: AIR STRIPPING WILL BE THE FIRST STEP FOLLOWED BY BIOLOGICAL TREATMENT AND, IF
NEEDED, ACTIVATED CARBON TREATMENT AND PRECIPITATION. THE WATER WOULD THEN RECEIVE



ADDITIONAL TREATMENT IN THE CFO WASTEWATER TREATMENT FACILITY. ANY WATER DISCHARGED
FROM THE FACILITY MUST CONTINUE TO MEET CURRENT PERMIT STANDARDS. 

 
WILL AN ION EXCHANGE ALTERNATIVE BE CONSIDERED IN TREATMENT?

EPA: THIS IS PART OF THE CHEMICAL ACTION INVOLVED IN CARBON ABSORPTION. WILL THE
AIR-STRIPPING UNIT SIMPLY REMOVE CONTAMINANTS FROM THE GROUNDWATER AND DISCHARGE
THEM TO THE AIR?

EPA: YES. THE AIR STRIPPER WILL REMOVE CONTAMINANTS TO ACHIEVE QUALITY SAFE FOR
DRINKING. THE  AIR STRIPPING TOWER REMOVES VOLATILE AND SOME EXTRACTABLE ORGANIC
COMPOUNDS BY BLOWING AIR THROUGH WATER. THIS WILL RESULT IN SOME DISCHARGE TO AIR,
HOWEVER THEY WILL QUICKLY DISPERSE SO AS TO BE UNDETECTABLE IN THE ATMOSPHERE. 

WHAT STANDARDS WILL BE APPLIED TO ENSURE AIR QUALITY, SINCE NORTH CAROLINA HAS NO
AIR TOXIC REGULATIONS? PARTICIPANTS ASKED IF EPA WOULD ADHERE TO NORTH CAROLINA'S
PROPOSED REGULATIONS. IN STRESSING THE NEED FOR A STANDARD, ONE CITIZEN SUGGESTED
EPA FOLLOW THE NATIONAL ACADEMY OF SCIENCES (NAS) RECOMMENDED AIR QUALITY STANDARDS. 

EPA: EPA WILL LOOK AT NORTH CAROLINA'S PROPOSED REGULATIONS AND THE NAS SUGGESTED
STANDARDS BUT WILL RELY ON FEDERAL AIR QUALITY REGULATIONS TO ENSURE PROTECTION OF
HUMAN HEALTH. 

WHAT ACTION WILL BE TAKEN TO MONITOR AND ENSURE THAT AIR QUALITY STANDARDS ARE
ENFORCED; WOULD STACK TESTS, FOR EXAMPLE, BE DONE ON THE AIR STRIPPER?

EPA: THE ACTUAL SYSTEM TO MONITOR AND PROTECT AIR QUALITY WILL BE DEVELOPED IN THE
DESIGN STAGE OF THIS PROCESS. EPA WILL PRESENT THE DESIGN TO CITIZENS AND SEEK
PUBLIC COMMENT. 

WILL ADDITIONAL OFF-SITE PROPERTIES BE TESTED TO ENSURE THAT CONTAMINATION DOES NOT
MIGRATE TO THEM?

EPA: YES. AT THE DESIGN STAGE; IN JULY, EPA WILL HAVE A CLEARER PICTURE OF WHICH
WELLS WOULD BE BEST TO SAMPLE.  CITIZENS WILL HAVE AN OPPORTUNITY AT THAT TIME TO
COMMENT ON THE DESIGN.  

ARE THE PROPOSED GROUNDWATER PUMP TESTS EXPERIMENTAL OR A PROCEDURE THAT HAS BEEN
TRIED IN SIMILAR CIRCUMSTANCES?

EPA: PUMP TESTS ARE PERFORMED AS A MATTER OF ROUTINE AT OTHER SITES IN ORDER TO
DESIGN EXTRACTION SYSTEMS THAT WILL GATHER ALL THE CONTAMINATED GROUND WATER WITHOUT
ADVERSELY AFFECTING PRIVATE WELLS IN THE AREA. 

SINCE THE MORE CONTAMINATED INTERIOR GROUND WATER FLOWS TOWARD AND EVENTUALLY WOULD
MIX WITH EXTERIOR LEVELS, WILL EPA'S TWO-TIERED WELL EXTRACTION SYSTEM MISREPRESENT
GROUNDWATER TREATMENT RESULTS?

EPA: THAT MIGHT HAVE BEEN THE CASE IF THE RESULTS WERE USED TO MEASURE CONTAMINANT
REDUCTIONS IN ONE LOCATION OR THE OTHER, HOWEVER THE WATER WILL BE JUDGED AS A
WHOLE. BOTH AREAS WILL BE SUBJECTED TO TREATMENT AND MUST BE CLEANED UP TO
ACCEPTABLE STANDARDS. 

ONE CITIZEN RECOMMENDED THAT A CARBON ADSORPTION UNIT(S) SHOULD BE PART OF THE
GROUND-WATER TREATMENT DESIGN TO ENSURE ITS CAPABILITY TO REMOVE CONTAMINANTS THAT
MAY NOT HAVE SETTLED OUT OR BEEN REMOVED BY THE AIR STRIPPING UNIT(S). 

EPA: THE CARBON TREATMENT UNIT(S) WILL BE PART OF THE TREATMENT DESIGN. WATER AT
THAT STAGE OF THE PROCESS MAY ALREADY HAVE BEEN CLEANED UP AND THE CARBON TREATMENT
WOULD BE REDUNDANT AT THAT POINT. NEVERTHELESS A CARBON TREATMENT UNIT(S) WILL BE



INSTALLED. 

HOW OFTEN WILL THE EFFLUENT FROM THE WASTEWATER TREATMENT PLANT BE TESTED?CAN THE
FACILITY'S CURRENT SYSTEM HANDLE THE WATER THAT WILL COME FROM GROUNDWATER TREATMENT
AND STILL PROTECT THE STREAMS WHERE DISCHARGE WILL OCCUR?

EPA: THIS HAS NOT BEEN DETERMINED AS YET; EPA WOULD WELCOME SUGGESTIONS AS TO THE
FREQUENCY OF TESTING OR AN APPROPRIATE MONITORING SCHEDULE. IT COULD BE CONTINUOUS
FOR A PERIOD OF TIME. 

HOW WILL RESIDUE FROM THE THERMAL TREATMENT OF SOILS AND SLUDGES BE HANDLED AND HOW
WILL AIR QUALITY BE ASSURED?

EPA: BECAUSE MORE INFORMATION IS NEEDED ON THE BEST METHODS FOR PHYSICALLY
EXTRACTING THE SOILS AND SLUDGES, AS WELL AS TREATING THEM, EPA HAS NOT YET DECIDED
THE SPECIFICS OF HOW RESIDUES FROM THERMAL PROCESSES WILL BE HANDLED. THIS WILL BE
DETERMINED AFTER FURTHER MATERIALS TESTING AND DURING THE DESIGN STAGE FOR THIS
PHASE OF THE CLEANUP. 

B. CURRENT POTENTIAL IMPACT ON HEALTH AND PROPERTY OF AREA RESIDENTS RESIDENTS RAISED
THE FOLLOWING QUESTIONS OR OBSERVATIONS ABOUT HOW THE SITE MAY ALREADY HAVE IMPACTED
OR WILL IMPACT THEIR HEALTH OR PROPERTY:   IS OUR WATER SAFE FOR DRINKING, FOR OTHER
USES?

EPA: EPA IS CONFIDENT THAT THE RI/FS STUDIES ARE THOROUGH AND THAT THE SOURCE OF THE
CONTAMINATION HAS BEEN FOUND. ONE OFF-SITE WELL THAT HAS DEMONSTRATED CONTAMINANT
LEVELS OF CONCERN, POSSIBLY STEMMING FROM CONTAMINATION FROM THE SITE, WILL BE
TREATED AT THE COMPANY'S EXPENSE. FOR PEACE OF MIND ANY RESIDENT WHO WISHES COULD
USE BOTTLED WATER FOR DRINKING, BUT EPA IS NOT RECOMMENDING THIS AS NECESSARY. 

SEVERAL RESIDENTS STATED THAT THEY HAD NOT RECEIVED RESULTS FROM PRIOR TESTS OF
THEIR WELL WATER AND REQUESTED THAT TESTING BE DONE. 

EPA: MOST OF THE TESTS REFERRED TO WERE CONDUCTED BY THE CLEVELAND COUNTY HEALTH
DEPARTMENT. CITIZENS WERE ENCOURAGED TO WRITE TO THE COUNTY AND ASK FOR THE RESULTS.
EPA WOULD ALSO

REQUEST COPIES OF THESE TEST RESULTS AND WILL ASSIST RESIDENTS WHO INQUIRE, IN
INTERPRETING THE TEST RESULTS. THE POINT WAS ALSO STRESSED TO RESIDENTS REQUESTING
TESTS TO BE DONE, THAT REQUESTS SHOULD BE DIRECTED TO THE CLEVELAND COUNTY HEALTH
DEPARTMENT IN WRITING. RECORD OF THE REQUEST MAY LATER HELP EPA ASSIST RESIDENTS IN
RECEIVING OR INTERPRETING INFORMATION. 

ONE RESIDENT QUESTIONED THE CURRENT STANDARDS APPLIED TO THE DISCHARGES OF CELANESE
WASTEWATER INTO THE CREEK. THE PERSON NOTED THAT THERE WAS NO LIFE IN THE CREEK, AND
THAT ANIMALS HAD DIED. 

EPA: THE DISCHARGES ARE REGULATED UNDER A PERMIT ISSUED BY THE STATE OF NORTH
CAROLINA. CONCERNED RESIDENTS CAN REQUEST A COPY OF THE PERMIT FROM THE STATE
DEPARTMENT OF HUMAN RESOURCES OR MR.  HANKE AT EPA WOULD SEND A COPY OF THE PERMIT
UPON WRITTEN REQUEST. IN ADDITION, CITIZENS CAN PROVIDE INPUT TO THE STANDARDS TO BE
MET UNDER THE PERMIT AT THE TIME OF ITS RENEWAL. IT WAS BELIEVED THAT THE RENEWAL
DATE WAS 1990. 

RESIDENTS ASKED ABOUT CELANESE'S CURRENT WASTE HANDLING METHODS AND THE POSSIBILITY
OF FUTURE PROBLEMS OF THE SAME NATURE. 

WILLIAM MAYROSE, CFO/SHELBY PLANT MANAGER: WASTES CURRENTLY GENERATED ARE NOT STORED
ON-SITE. THEY ARE TRANSPORTED TO A LICENSED WASTE FACILITY. 



C. POTENTIAL ADVERSE IMPACTS ON ADJACENT PROPERTIES FROM THE CLEANUP ACTIVITIES

IN ADDITION TO CONCERNS ABOUT AIR QUALITY MENTIONED EARLIER IN THIS DOCUMENT,
RESIDENTS EXPRESSED CONCERN ABOUT THE IMPACT OF WASTE CLEANUP ACTIVITIES ON THEIR
WATER SUPPLIES OR NEARBY STREAMS AND PONDS. THESE CONCERNS WERE ADDRESSED AS
FOLLOWS:

WILL PUMPING TO REMOVE GROUND-WATER DECONTAMINATION CAUSE A DROP IN THE WATER TABLE
AND POTENTIALLY CAUSE WELLS TO GO DRY?

EPA: THIS IS A MATTER EPA HAS WEIGHED CAREFULLY AND IN ORDER TO DETERMINE THE MEANS
TO PROTECT AREA WELLS, A PUMP TEST WILL.  BE CONDUCTED. THIS WILL INVOLVE DIGGING A
TEST WELL, PUMPING AT VARIOUS RATES, AND MONITORING AREA WELLS TO SEE THE EFFECTS OF
THE PUMPING. THE EXTRACTION SYSTEM WILL BE DESIGNED BASED ON INFORMATION GAINED FROM
THIS TEST. 

WILL EXCAVATION CAUSE EROSION AND THE RUN-OFF OF CONTAMINATED WATER DOWN THE
HILLSIDES AND ONTO ADJACENT PROPERTIES?

EPA: NO. STORM WATER DIVERSION AND COLLECTION SYSTEMS WILL BE PART OF THE CLEANUP
DESIGN SO THAT NO RELEASES OF MATERIALS BEING CLEANED UP WILL OCCUR. 

D. AVAILABILITY OF TECHNICAL ASSISTANCE GRANTS (TAGS)

SEVERAL MEETING PARTICIPANTS EXPRESSED INTEREST IN RECEIVING TECHNICAL ASSISTANCE
GRANTS AND THE FOLLOWING QUESTIONS WERE RAISED:

WHAT IS THE TIMING FOR START-UP OF THE TAG PROGRAM; WILL THAT BE SUFFICIENT TIME FOR
THE COMMUNITY TO BE INVOLVED IN SHAPING THE DECISION ON THE CFO CLEANUP? IS THERE
ANYTHING THE COMMUNITY CAN DO TO SPEED UP THE PROCESS? CAN EPA RE-OPEN ITS DECISION
PROCESS ONCE, OR IF, COMMUNITY SUCCEEDS IN GETTING A GRANT?

EPA: A NATIONAL WORKSHOP IN DALLAS THE SECOND WEEK OF FEBRUARY IS EXPECTED TO
RESOLVE SOME LINGERING QUESTIONS ABOUT IMPLEMENTING THE TAG PROGRAM, FOR EXAMPLE
QUESTIONS REGARDING FINANCIAL ARRANGEMENTS. THE PROCESS OF APPLYING FOR TAGS IS
EXPECTED TO BE IN PLACE IN ABOUT SIX WEEKS. EPA REGION IV WILL DISTRIBUTE FACT
SHEETS ON HOW TO APPLY. THE DESIGN PHASE FOR THE CFO SITE WILL NOT HAVE BEEN DECIDED
BY THAT TIME. EPA ANTICIPATES HAVING A PROPOSED REMEDIAL DESIGN BY JULY 1988.  EPA'S
POLICY AND THAT OF CONGRESS IS NOT TO HOLD UP SUPERFUND CLEANUPS FOR TECHNICAL
ASSISTANCE GRANTS. EPA REGION IV WILL DO EVERYTHING POSSIBLE TO SEE THAT THIS
COMMUNITY RECEIVES PRIORITY ATTENTION WHEN APPLYING FOR THE TAG. 

WOULD IT BE FEASIBLE FOR CELANESE TO AWARD A TAG TO THE COMMUNITY?

EPA: CELANESE WOULD HAVE TO RESPOND TO THAT. WILLIAM MAYROSE, CFO PLANT MANAGER:
CELANESE HAS A TECHNICAL RESOURCE ON THE PROJECT AND IS HIRING CLEAN SITES, INC.  AS
A SECOND INDEPENDENT RESOURCE. THE COMPANY SEES NO REASON TO BRING IN A THIRD
TECHNICAL RESOURCE.

 
FOR FURTHER DETAIL AND CLARIFICATION ON ALL COMMENTS RAISED DURING THE A MEETING,
INTERESTED PERSONS CAN REFER TO THE PUBLIC MEETING TRANSCRIPT. 

THE COMMENT PERIOD ON THE FEASIBILITY STARTED ON FEBRUARY 3, 1988 (THE DAY OF THE PUBLIC
MEETING) AND CLOSED ON FEBRUARY 24, 1988. ONE SET OF COMMENTS WAS RECEIVED ON FEBRUARY 25, 1988.
THESE WILL BE ADDRESSED HERE WITH THE OTHER WRITTEN COMMENTS RECEIVED:

1.  THIRTEEN RESIDENTS WROTE TO REQUEST THEIR WELLS BE SAMPLED. 

EPA RESPONSE: A SAMPLING EFFORT IS UNDERWAY UNDER THE INITIATIVE OF THE CLEVELAND COUNTY
HEALTH DEPARTMENT. THE HEALTH DEPARTMENT, IN CONJUNCTION WITH THE STATE OF NORTH CAROLINA,



HAVE BEGUN SAMPLING WELLS AS REQUESTED BY THESE CITIZENS. 

2.  TWO CITIZENS WROTE TO EXPRESS CONCERN OVER POSSIBLE CHANGES IN AIR QUALITY NEAR THE SITE
DUE TO THE AIR STRIPPING PROCESS. 

EPA RESPONSE: THE GROUNDWATER TREATMENT SYSTEM WILL CONFORM TO APPLICABLE OR APPRECIATE
AND RELEVANT AIR QUALITY STANDARDS. 

3.  THREE CITIZENS WROTE TO EXPRESS CONCERN ABOUT POSSIBLE WASTE BURIAL SITES NEAR THE SITE. 

EPA RESPONSE: A NUMBER OF OFF-SITE BURIAL AREAS HAVE BEEN INVESTIGATED BY THE STATE OF
NORTH CAROLINA. THESE REPORTS ARE AVAILABLE FROM THE STATE. ANY INFORMATION ON BURIAL
SITES NOT PREVIOUSLY INVESTIGATED SHOULD BE FORWARDED TO THE STATE SUPERFUND OFFICE. 

4.  THREE PEOPLE WROTE TO REQUEST ADDITIONAL INFORMATION ON TECHNICAL ASSISTANCE GRANTS. 

EPA RESPONSE: THESE REQUESTS WERE HANDLED DIRECTLY BY THE US EPA REGION IV PUBLIC AFFAIRS
BRANCH WITH A LETTER GIVING CURRENT INFORMATION ON THE STATUS OF THE TAG. 

5.  TWO PEOPLE WROTE TO REQUEST INFORMATION CONCERNING THE SITE IN GENERAL. 

EPA RESPONSE: THESE PEOPLE WERE REFERRED TO THE TWO SITE REPOSITORIES. 

6.  ONE RESIDENT WROTE TO ASK "WITH THE SLUDGE REMOVAL, AND THE WELL WATER TREATMENT, IS IT
THE OPINION THE IN SOME NUMBER OF YEARS, WATER TREATMENT WILL NO LONGER BE REQUIRED?"

EPA RESPONSE: YES.  THE AGENCY'S PLAN IS TO IMPLEMENT A PERMANENT REMEDY AT THE SUBJECT
SITE. THEREFORE, AT SOME TIME IN THE FUTURE, WE ANTICIPATE MOVING FROM ACTIVE TREATMENT TO
MONITORING OF GROUNDWATER. 

7.  A REPRESENTATIVE FROM THE SIERRA CLUB WROTE TO ASK THE FOLLOWING QUESTIONS:"HOW ABOUT
TAKING THE WATER FROM THE CARBON ADSORPTION UNIT BACK TO THE GROUND VIA IRRIGATION, ETC.
THIS WILL LOOP THE WASTE FOR RE-CLEANING AND WILL RESTORE GROUNDWATER LEVELS. "

EPA RESPONSES: THE PREFERRED ALTERNATIVE WILL RESULT IN THE WATER BEING CLEANED TO THE
APPLICABLE OR APPROPRIATE AND RELEVANT STANDARDS, THEREFORE, NO "RE-CLEANING" WILL BE
NECESSARY. 

ADDITIONALLY, RECHARGE IN THE AREA IS FAIRLY SLOW, THEREFORE A DISCHARGE TO THE SURFACE
WOULD PROBABLY NOT IMPACT WATER TABLE LEVELS SIGNIFICANTLY. 

8.  ONE FAMILY HAD THE FOLLOWING THREE QUESTIONS/COMMENTS:

A.  "OUR MAIN CONCERN IS LONG-RANGE TESTING OF OFF-SITE WELLS TO ENSURE SAFETY OF
DRINKING WATER FOR CITIZENS. "

EPA RESPONSE: THIS QUESTION WILL BE ANSWERED AS PART OF THE REMEDIAL DESIGN. 

B.  "HOW WILL THE WATER TABLE BE EFFECTED BY PUMPING GROUNDWATER IN THE CLEANUP PROCESS
(AIR STRIPPING)?"EPA RESPONSE: THE EFFECT OF THE PUMPING ON THE WATERTABLE LEVEL THE
SURROUNDING WELLS WILL BE DETERMINED AS PART OF THE PUMP TEST AT THE SITE. THE
SYSTEM WILL BE DESIGNED SO AS TO MINIMIZE THIS POSSIBILITY. 

C.  THE THIRD QUESTION CONCERNED TECHNICAL ASSISTANCE GRANT AVAILABILITY. 

EPA RESPONSE: THIS QUESTION WAS ANSWERED WITH A LETTER TO THE QUESTIONER EXPLAINING
THE CURRENT STATUS OF THE SEGRANTS. 

9.  A LETTER WAS RECEIVED ON FEBRUARY 25, 1988 FROM THE UNITED NEIGHBORS FOR CLEANUP. THEY HAD
THE FOLLOWING QUESTIONS/COMMENTS:



A. ALL NEIGHBORING DRINKING WATER WELLS SHOULD BE TESTED NOW FOR A FULL RANGE OF
ORGANIC AND INORGANIC CHEMICALS, AND THE RESULTS SHOULD BE EXPLAINED IN AN INFORMAL
MEETING BETWEEN THE USERS OF THOSE WELLS AND REPRESENTATIVES OF EPA AND/OR OTHER
AGENCIES. THESE REPRESENTATIVES SHOULD HAVE THE EXPERTISE TO ANSWER QUESTIONS ABOUT
POTENTIAL HEALTH EFFECTS OF INDIVIDUAL CHEMICALS AND SYNERGISTIC EFFECTS OF COMBINED
CHEMICALS. 

EPA RESPONSE: IT IS OUR UNDERSTANDING THAT A PROGRAM HAS BEEN SET UP IN CONJUNCTION
WITH THE CLEVELAND COUNTY HEALTH DEPARTMENT TO HAVE PRIVATE WELLS SAMPLED AS
REQUESTED. WE WOULD BE HAPPY TO ASSIST IN THE EVALUATION OF ANY ANALYTICAL RESULTS
FROM THIS PROGRAM AND TO SPEAK OR MEET WITH ANY WELL OWNERS ABOUT THOSE RESULTS. AS
BEFORE, WE ARE ALSO AVAILABLE FOR SUCH ASSISTANCE IN FORMAL OR INFORMAL PUBLIC
MEETINGS TO DISCUSS THESE RESULTS AS THEY BECOME AVAILABLE. ALSO, THE RESULTS OF ANY
SUCH ANALYSES MAY SHED SOME LIGHT ON THE GROUNDWATER HYDROLOGY OF THE AREA, AND WE
WOULD BE EAGER TO REVIEW ANY RESULTS ON THAT BASIS AS WELL. 

B. A REGULAR WELL TESTING SCHEDULE SHOULD BE INSTITUTED, WITH WELLS IN EACH
NEIGHBORHOOD TESTED OVER A PERIOD OF YEARS TO MONITOR ANY MOVEMENT OF CONTAMINATION
OFF-SITE. EVEN IF THE PROPOSED GROUNDWATER PUMPING AND TREATMENT OPERATES TO PREVENT
FURTHER MOVEMENT OFF-SITE, THERE HAS NOT BEEN ENOUGH TESTING TO ASSURE THAT THE
CONTAMINATION HAS NOT ALREADY PASSED THE SITE BOUNDARIES. 

EPA RESPONSE: IT HAS BEEN DETERMINED THAT A RANDOM SELECTION OF OFF-SITE WELLS WILL
BE INCLUDED AS PART OF THE OPERATION AND MAINTENANCE (O&M) SAMPLING PLAN. THE O&M
PLAN IS CONSIDERED PART OF THE REMEDIAL DESIGN AND WILL BE AVAILABLE FOR PUBLIC
COMMENT IN MID-JULY. 

C. DURING THE FEBRUARY 3 MEETING, WE WERE TOLD THAT CELANESE PLANS TO CLEAN UP MR.
JAMES ELLIOTT'S WELL. HOWEVER, AT THAT TIME, MR. ELLIOTT HAD NEVER BEEN INFORMED OF
THAT PROMISE. WE REQUEST WRITTEN CONFIRMATION OF THE PROMISE, INCLUDING INFORMATION
ABOUT THE PROCEDURE FOR CLEANUP AND A TIMETABLE FOR IMPLEMENTATION. 

EPA RESPONSE: THE AGREEMENT WITH CELANESE TO REMEDIATE THE ELLIOTT WELL WAS
CONFIRMED IN WRITING THE DAY OF THE PUBLIC MEETING. WRITTEN CONFIRMATION OF THE
AGREEMENT WILL BE FORWARDED TO BOTH INFORMATION REPOSITORIES

D. THE RECORD OF DECISION SHOULD INCLUDE A PROVISION FOR THE SUPPLYING OF DRINKING
WATER AT THE EXPENSE OF CELANESE TO ANY NEIGHBORS WHOSE WELLS ARE CONTAMINATED BY
CHEMICALS FROM THE SITE. THE BURDEN OF PROOF SHOULD BE ON THE OWNERS OF THE SITE TO
PROVE THAT ANY CONTAMINANTS DID NOT COME FROM THE SUPERFUND SITE, NOT ON THE
NEIGHBORS TO PROVE THEY DID. 

EPA RESPONSE: IT WILL BE DIFFICULT FOR CFO OR THEIR CONSULTANTS TO POSITIVELY
"PROVE" THAT ANY CONTAMINATION FOUND AT SOME FUTURE DATE IN A NEARBY PRIVATE WELL
DID NOT ORIGINATE FROM THE SITE. THIS IS THE SITUATION THAT CURRENTLY EXISTS WITH
THE ELLIOTT WELL; IT WILL BE EXTREMELY DIFFICULT AND MOSTLY FOR CFO TO DEMONSTRATE,
WITH REASONABLE CERTAINTY, THAT CONTAMINATION FOUND IN THIS WELL IS NOT SITE
SPECIFIC. IN THESE SITUATIONS, THE BEST THAT CAN BE DONE IS TO EVALUATE THE EXISTING
DATA, AND TRY TO COME TO A REASONABLE CONCLUSION BASED ON THAT DATA AS TO WHETHER OR
NOT ANY OBSERVED CONTAMINATION IS SITE SPECIFIC. THE SELECTED REMEDIAL ACTION WILL
BE DESIGNED TO PREVENT FURTHER CONTAMINANT TRANSPORT FROM THE SITE, AND SINCE
GROUNDWATER MOVEMENT AND CONTAMINANT TRANSPORT IS RELATIVELY SLOW, THE TIME BETWEEN
NOW AND THE IMPLEMENTATION OF THE REMEDIAL ACTION SHOULD NOT BE SUFFICIENT TO ALLOW
WIDESPREAD FURTHER CONTAMINATION. THEREFORE, THE CONCERN REGARDING FUTURE
CONTAMINATION, WHILE UNDERSTANDABLE, IS BASED ON EVENTS THAT ARE UNLIKELY TO OCCUR. 

E. ANY LEVEL OF GROUNDWATER CONTAMINATION ATTRIBUTABLE TO THE SITE SHOULD BE CLEANED
UP, EVEN IF IT DOES NOT EXCEED CURRENT DRINKING WATER STANDARDS. SCIENTIFIC
KNOWLEDGE OF THE EFFECTS OF LONG-TERM EXPOSURE TO LOW LEVELS OF CONTAMINANTS IS
INCOMPLETE, AND THE COMPANY SHOULD BE RESPONSIBLE FOR REMOVING ANY CONTAMINATION IT



CAUSED. 

EPA RESPONSE: GROUNDWATER CLEAN-UP GOALS MAY BE SET IN A NUMBER OF WAYS, SOME OF
WHICH ARE CONSISTENT WITH THE CONCEPT OF REMEDIATION TO BACKGROUND LEVELS. OFTEN,
HOWEVER, CLEAN-UP GOALS FOR EXTRACTION WELLS LOCATED ON-SITE ARE SET AT DRINKING
WATER STANDARDS OR SOME OTHER HEALTH-BASED CRITERIA. IN SUCH A CASE, CONTAMINANT
TRANSPORT FROM THE WASTE SITE TO ANY OFF-SITE WATER SUPPLY WELLS WILL FURTHER REDUCE
CONCENTRATION AND PROVIDE AN ADDITIONAL MARGIN OF SAFETY. FINALLY, EPA REGULATIONS
ALLOW FOR SETTING OF ALTERNATE CONCENTRATION LIMITS UNDER APPROPRIATE CIRCUMSTANCES,
AND IT IS THEREFORE NOT POSSIBLE FOR EPA TO RULE OUT SUCH A POSSIBILITY. THE
DETERMINATION OF GROUNDWATER CLEAN-UP GOALS WILL BE BASED ON SITE-SPECIFIC
APPLICATION OF APPLICABLE OR RELEVANT AND APPROPRIATE REGULATIONS IN A MANNER THAT
IS PROTECTIVE OF PUBLIC HEALTH AND THE ENVIRONMENT. THEREFORE, THE 15 NCAC 2L
STANDARDS OF THE STATE OF NORTH CAROLINA ARE CONSIDERED THE APPROPRIATE CLEAN-UP
CRITERIA FOR THIS SITE. 

F. SURFACE WATER EXITS THE SITE IN SEVERAL STREAMS. EACH STREAM AND ITS SEDIMENT SHOULD
BE TESTED, OVER TIME, TO ENSURE THAT CONTAMINATION IS NOT LEAVING BY THAT ROUTE. IN
ADDITION, THE RECREATION POND ON-SITE SHOULD BE TESTED (OR, IF TESTS HAVE BEEN
CONDUCTED, WE REQUEST THAT THEY BE MADE AVAILABLE), AND THE DISCHARGE FROM THE POND
THAT PASSES THROUGH ADJACENT PROPERTY SHOULD BE MONITORED OVER TIME. 

EPA RESPONSE: TESTING OF THESE MEDIA WAS CONDUCTED DURING THE REMEDIAL INVESTIGATION
(RI) AT THE SITE. THIS INFORMATION IS CURRENTLY AVAILABLE TO THE PUBLIC IN THE RI
REPORT LOCATED IN THE TWO SITE INFORMATION REPOSITORIES. 

G. THE RECORD OF DECISION SHOULD INCLUDE A PROVISION OF MODELING OF ANY PUMP AND TREAT
SYSTEM FOR GROUNDWATER TO DETERMINE THE EFFECT IT MAY HAVE ON SUPPLIES IN
NEIGHBORING WELLS. IF TREATMENT LOWERS THE WATER TABLE OR CAUSES ANY ADVERSE
EFFECTS, THE COMPANY SHOULD PAY FOR PROVIDING AN ALTERNATE SUPPLY OF WATER TO
AFFECTED NEIGHBORS TO AVOID CREATING A NEW PROBLEM WHILE SOLVING AN EXISTING ONE. 

EPA RESPONSE: THE CONCERN EXPRESSED REGARDING THE EFFECTS OF ANY GROUNDWATER
EXTRACTION SYSTEM INSTALLED AT THE SITE ON NEARBY PRIVATE WELLS IS A VALID ONE. THE
REMEDIAL DESIGN WILL TAKE INTO ACCOUNT AQUIFER CHARACTERISTICS AND HYDROLOGIC
RESPONSE TO STRESS AS DETERMINED BY THE PROPOSED PUMP TEST TO BE CONDUCTED AT THE
SITE. AGENCY REVIEW WILL ALSO HELP INSURE THAT THE PUMP AND TREAT SYSTEM WILL NOT
ADVERSELY AFFECT WATER QUALITY OR YIELD IN PRIVATE WELLS IN THE VICINITY. 

H. COMMUNITY AIR SHOULD NOT BE USED TO CLEAN A SUPERFUND SITE.  ANY AIR STRIPPING OF
GROUNDWATER SHOULD BE DONE IN A CLOSED SYSTEM. SIMPLY MEETING CURRENT NORTH CAROLINA
AIR TOXIC REGULATIONS IS NOT ENOUGH, SINCE SUCH REGULATIONS DO NOT EXIST. THE
COMPANY SHOULD BE REQUIRED TO USE MEASURES THAT AVOID ANY DEGRADATION OF COMMUNITY
WATER OR AIR QUALITY. 

EPA RESPONSE: REMEDIAL DESIGN WILL TAKE INTO ACCOUNT THE POTENTIAL FOR EXPOSURE TO
VOLATILE ORGANICS FROM OPERATION OF A TREATMENT SYSTEM WHICH INCLUDES AIR STRIPPING
OF CONTAMINATED GROUNDWATER. IN GENERAL, THE EXPOSURE VIA THIS ROUTE IS EXPECTED TO
BE MINIMAL, DUE TO THE HIGH DEGREE OF DISPERSION AVAILABLE RELATIVE TO THE MASS OF
VOLATILE ORGANICS REMOVED FROM THE GROUNDWATER WHEN THE RELATIVELY LOW YIELD OF THE
SURFICIAL AQUIFER AT THE SITE IS TAKEN INTO ACCOUNT, THE VOLUME OF WATER TO BE
TREATED ON A DAILY BASIS WILL BE SMALL, AND THE QUANTITY OF VOLATILES EMITTED
LIKEWISE SMALL. WE ARE NOT SURE WHAT IS INTENDED IN THIS COMMENT BY REFERENCE TO A
CLOSED SYSTEM IN AN AIR STRIPPER; A CLOSED SYSTEM WILL RESULT IN THE BUILDUP OF
VOLATILE ORGANICS IN THE AIR USED TO STRIP THE CONTAMINATED WATER SO THAT THE
STRIPPER WILL BE RENDERED INEFFECTIVE. THE ONLY WAY TO COMPLETELY ELIMINATE SOME AIR
EMISSIONS WOULD BE TO TREAT THE AIR LEAVING THE STRIPPER COLUMN, AND IT IS EXTREMELY
UNLIKELY THAT THE RISK ASSOCIATED WITH THE EMISSIONS FROM THE STRIPPER WOULD WARRANT
SUCH SOPHISTICATED TREATMENT. 



I. A PLAN NEEDS TO BE IN PLACE FOR CONTROLLING POTENTIAL EMISSIONS CAUSED BY
DISTURBANCE OF THE SOIL DURING THE MATERIALS HANDLING INVESTIGATION. THIS PLAN NEEDS
TO BE AVAILABLE FOR PUBLIC COMMENT AND EPA RESPONSE BEFORE THE WORK BEGINS. THE
COMMUNITY SHOULD NOT BE RE-EXPOSED DURING THIS PROCESS. 

EPA RESPONSE: THIS CONCERN WILL BE ADDRESSED AS PART OF THE OPERABLE UNIT II
FEASIBILITY STUDY TO BE CONDUCTED AT THE SITE. 

J. WE REQUEST WRITTEN ANSWERS TO COMMENTS RAISED IN EARLIER MEETINGS. (SPECIFICALLY,
SEE THE TRANSCRIPT OF THE JULY 21, 1987, PUBLIC MEETING ON THE CELANESE REMEDIAL
INVESTIGATION, WHICH CONTAINS NUMEROUS QUESTIONS AND COMMENTS. )

EPA RESPONSE: QUESTIONS AND COMMENTS RAISED AT THE JULY 21, 1987 PUBLIC MEETING TO
PRESENT THE RI REPORT WERE, FOR THE LARGE PART, ADDRESSED AT THAT TIME. FOUR WRITTEN
COMMENTS WERE RECEIVED BY THE RPM AND EACH COMMENT HAD A WRITTEN RESPONSE. 

K. THERE HAVE BEEN REPORTS OF ADDITIONAL OFF-SITE BURIAL AREAS.  THE RECORD OF DECISION
SHOULD INCLUDE A PROVISION FOR INVESTIGATION OF ANY OF THESE REPORTED TO THE EPA IN
THE FUTURE. 

EPA RESPONSE: THE STATE OF NORTH CAROLINA HAS RESPONDED DILIGENTLY TO REQUESTS FOR
INVESTIGATION OF ADDITIONAL SUSPECTED HAZARDOUS WASTE BURIAL AREAS. THESE REQUESTS
WILL CONTINUE TO BE FORWARDED TO THE STATE FOR ACTION, THEREFORE IT IS INAPPROPRIATE
TO INCLUDE SUCH A PROVISION IN THE RECORD OF DECISION FOR THE SITE. 

L. PROPOSED REMEDIES THAT DISCHARGE TREATED WATER TO SURFACE WATER STREAMS SHOULD NOT
INCREASE THE LEVEL OF CONTAMINATION IN THOSE STREAMS. THE EXISTING NPDES PERMIT
SHOULD BE REVIEWED TO ENSURE THAT ALL CHEMICALS FOUND IN THE GROUNDWATER WILL BE
MONITORED, THAT PERMITTED LEVELS AVOID ANY DETERIORATION OF SURFACE WATER QUALITY,
AND THAT MONITORING BY THE EPA OR THE STATE IS ADEQUATE TO ENSURE THAT THE PERMIT
CONDITIONS ARE MET. 

EPA RESPONSE: ANY REMEDIAL ACTION WHICH WOULD INVOLVE DISCHARGE OF TREATED
GROUNDWATER TO A SURFACE STREAM, EITHER THROUGH THE EXISTING NPDES DISCHARGE TO
BUFFALO CREEK OR TO SOME OTHER STREAM, WILL BE COORDINATED WITH THE NPDES PROGRAMS
AT THE STATE AND FEDERAL LEVELS. WE WOULD EXPECT THAT ANY FLOW FROM A QROUNDWATER
EXTRACTION AND TREATMENT SYSTEM WILL NOT SIGNIFICANTLY INCREASE FLOW THROUGH THE
PRESENT NPDES DISCHARGE, WHICH IS PERMITTED 850,000 GALLONS PER DAY. THE PERMIT
MONITORING CONDITIONS MAY NEED TO BE REVISED TO REFLECT THE POSSIBLE PRESENCE OF
GROUNDWATER CONTAMINANTS; IT SHOULD BE NOTED, HOWEVER, THAT IF TREATED GROUNDWATER
IS TO BE DISCHARGED THROUGH AN NPDES DISCHARGE, EFFLUENT MONITORING WILL BE DONE BY
THE FACILITY AND NOT BY THE STATE OR EPA. A SCHEDULE FOR THE MONITORING WILL BE
INCLUDED AS PART OF THE REMEDIAL DESIGN AT THE SITE. 

10. GENERAL COMMENTS WERE MADE CONCERNING THE FOLLOWING:

A. NOTICE OF MEETINGS AND AVAILABILITY OF DOCUMENTS FOR REVIEW PRIOR TO MEETINGS HAS
BEEN POOR. 

EPA RESPONSE: ALL STATUTORY COMMUNITY RELATIONS REQUIREMENTS HAVE BEEN MET. HOWEVER,
IN LIGHT OF THE DISSATISFACTION OF THE COMMUNITY, FUTURE PLANNING WILL INCLUDE
ADDITIONAL NOTIFICATION AND REVIEW TIMES. 

B. THE CITIZENS REQUEST THAT EPA TELL THEM WHETHER OR NOT THEIR WATER IS SAFE TO DRINK,
THAT IF CONTAMINATION OCCURS THAT CELANESE WILL CLEAN IT UP AT THE EXPENSE OF THE
COMPANY AND THAT THE ROD CONTAIN ALL OF THIS. 

EPA RESPONSE: A LETTER WAS SENT TO SEVENTEEN RESIDENTS WHOSE WELLS WERE SAMPLED
DURING THE RI INTERPRETING THE RESULTS.  THIS LETTER STATED THAT, BASED ON CURRENTLY
AVAILABLE INFORMATION, ALL THE WELLS BUT FOUR COULD BE PRESUMED TO BE "SAFE". THOSE



FOUR WERE RE-SAMPLED BY THE AGENCY IN AUGUST 1987. TCE WAS CONFIRMED IN ONE WELL
ABOVE MCLS AND, AS A RESULT, IT HAS BEEN REMEDIATED. TWO WELLS WERE FOUND TO HAVE
UNACCEPTABLE LEVELS OF METHYLENE CHLORIDE. THESE RESULTS ARE BELIEVED TO BE PROBABLE
ANALYTICAL ARTIFACTS AND NOT CONTAMINATION EMANATING FROM THE SITE. THE FOURTH WELL
REPORTEDLY HAD UNACCEPTABLE CONCENTRATIONS OF ARSENIC. THE FOOTNOTE TO THE DATA
REPORTED AN "R" WHICH INDICATED UNRELIABLE DATA. ADDITIONALLY, WELLS UPGRADIENT AND
AROUND THE SITE HAVE BEEN ABANDONED DUE TO HIGH LEVELS OF ARSENIC. IT IS BELIEVED
THAT THESE CONCENTRATIONS OF ARSENIC ARE A NATURALLY OCCURRING PHENOMENA IN THE
SHELBY AREA. 

THE ROD IS ONLY A DECISION DOCUMENT, THEREFORE, QUESTIONS OF LIABILITY CANNOT BE
INCORPORATED. 

C. QUESTIONS WERE RAISED CONCERNING THE AVAILABILITY OF TECHNICAL ASSISTANCE GRANTS AND
A REQUEST "THAT ANY DECISION MADE ON THE CLEAN-UP OPTIONS AT THIS POINT INCLUDE A
PROVISION FOR CHANGES ON ADDITIONAL PUBLIC COMMENT. "

EPA RESPONSE: THE CURRENT INFORMATION AVAILABLE ON TECHNICAL ASSISTANCE GRANTS WAS
REITERATED AS WELL AS THE CURRENT EPA POLICY THAT RECORDS OF DECISION NOT BE DELAYED
OR POSTPONED WHILE AWAITING THE TECHNICAL ASSISTANCE GRANTS. THE PUBLIC HAS BEEN
INFORMED THAT THEY WILL BE GIVEN AN OPPORTUNITY TO COMMENT ON THE DETAILED REMEDIAL
DESIGN. 

4.  REMAINING CONCERNS

THE ONLY REMAINING CONCERNS AT THE SITE ARE, DRINKING WATER QUALITY AND TECHNICAL
ASSISTANCE GRANTS. THE WATER QUALITY CONCERNS WILL BE ADDRESSED AS SOON AS SAMPLING
RESULTS ARE RECEIVED. THE CONCERN COVER TAGS WILL BE ADDRESSED AS SOON AS THE MECHANISM
FOR AWARDING THESE IS IN PLACE. 


